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PREFxVCE  TO  THE  FIRST  EDITION. 


Applied  Anatomy  has,  I  imagine,  a  twofold  function. 
On  the  one  hand  it  serves  to  give  a  precise  basis  to 
those  incidents  and  procedures  in  practice  that  more 
especially  involve  anatomical  knowledge ;  on  the 
other  hand  it  endues  the  dull  items  of  that  knowledge 
with  meaning  and  interest  by  the  aid  of  illustrations 
drawn  from  common  medical  and  surgical  experience. 
In  this  latter  aspect  it  bears  somewhat  the  same 
relation  to  Systematic  Anatomy  that  a  series  of  ex- 
periments in  Pliysics  bears  to  a  treatise  dealing  with 
the  bare  data  of  that  science. 

The  student  of  Human  Anatomy  has  often  a 
nebulous  notion  that  what  he  is  learning  will  some- 
time prove  of  service  to  him  ;  and  may  be  conscious 
also  that  the  study  is  a  vakia])lo,  if  .somewhat  unex- 
citing, mental  exercise.  Beyond  these  impressions  he 
must  regard  his  efforts  as  concerned  merely  in  tlio 
accumulation  of  a  number  of  hard  tiim!«iinilal)lo  facts. 
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It  should  be  one  object  of  Applied  Anatomy  to  invest 
these  facts  with  the  interest  derived  from  an  associa- 
tion with  the  circumstances  of  daily  life ;  it  should 
make  tlie  dry  bones  live. 

It  must  be  owned  also  that  all  details  in  Anatomy 
have  not  the  same  practical  value,  and  that  the  memory 
of  many  of  them  may  fade  without  loss  to  the  compe- 
tency of  the  practitioner  in  medicine  or  surgery.  It 
should  be  one  other  object,  therefore,  of  a  book, 
having  such  a  purpose  as  the  present,  to  assist  the 
student  in  judging  of  the  comparative  value  of  the 
matter  he  has  learnt;  and  should  help  him,  when 
his  recollection  of  anatomical  facts  grows  dim,  to 
encourage  the  survival  of  the  fittest. 

In  writing  this  manual  I  have  endeavoured,  so 
far  as  the  space  at  my  command  would  permit,  to 
carry  out  the  objects  above  described  ;  and  while  I 
believe  that  the  cliief  matters  usually  dealt  witJi  in 
works  on  Surgical  Anatomy  have  not  been  neglected, 
I  have  nevertheless  tried  to  make  the  principle  of  the 
book  the  principle  that  underlies  Mr.  Hilton's  familiar 
lectures  on  "  Pi,est  and  Pain." 

I  ha  ve  assumed  that  tlie  i-eader  lias  some  know- 
ledge of  Human  Anatomy,  and  have  not  entered, 
except  in  a  few  instances,  into  any  detailed  anatomical 
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descriptions.  The  bare  accounts,  for  example,  of  tlie 
rco-ions  concerned  in  Hernia  I  have  left  to  the  syste- 
matic  treatises,  and  have  dealt  only  with  the  bearings 
of  the  anatomy  of  the  parts  upon  the  circumstances  of 
practice.  The  limits  of  space  have  compelled  me  to 
omit  all  those  parts  of  the  "Surgery  of  the  Arteries" 
that  deal  with  ligature,  collateral  circulation,  abnor- 
malities, and  the  like.  This  omission  I  do  not  regret, 
since  those  subjects  are  fully  treated  not  only  in 
woi-ks  on  operative  surgery  but  also  in  the  manuals 
of  general  anatomy. 

The  book  is  intended  mainly  for  the  use  of 
students  preparing  for  their  final  examination  in 
surgery.  I  hope,  however,  that  it  will  be  of  use  also 
to  practitioners  whose  memory  of  their  dissecting 
room  work  is  growing  a  little  gray,  and  who  would 
wish  to  recall  such  anatomical  matters  as  have  the 
most  direct  bearing  upon  the  details  of  practice. 
Moreover,  it  is  possible  that  junior  students  may  find 
some  interest  in  the  volume,  and  may  ha,ve  their 
studies  rendered  more  intelligent,  by  learning  iiow 
anatomy  is  concerned  in  actual  dealings  with  disease. 


fiepl.,  1883. 


Fricukhick  'I'kevks. 


PEEFACE  TO  THE  THIED  EDITION. 


In  the  present  edition  the  work  has  been  carefully 
revised  throughout ;  many  sections  have  been  entirely 
I'e-written,  and  much  new  matter  has  been  added. 
Every  effort  has  been  made  to  bring  eacli  chapter  of 
the  book  well  up  to  date.  Three  new  woodcuts  have 
been  inserted  in  the  place  of  old  ones. 

F.  T. 

C,  TVimpole  Street,  TF., 
Jlfarc/i,  1S88. 
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The  Head   and  Neck. 


CHAPTER  I. 

THE  SCALP. 

The  soft  parts  covering:  the  vault  of  tlic 

skull  may  be  divided  into  five  layers  :  (1)  the  skin, 
(2)  the  STibcutaneous  fatty  tissue,  (-3)  the  occipito- 
frontalis  muscle  and  its  aponeurosis,  (4)  the  sub- 
aponeurotic connective  tissue,  and  (5)  the  pericranium. 
It  is  convenient  to  consider  the  term  "  scal]i "  as 
limited  to  the  structure  formed  by  the  union  of  the 
first  three  layers  above  named  (Fig.  1). 

The  skin  of  the  scalp  is  thicker  than  it  is  in  any 
other  part  of  the  body.     It  is  in  all  parts  intimately 


Pig.  1.— Dinffram  of  a,  Vertical  Section  of  tlie  Scalp. 

a,  Skin;  6,  HiilM-MtnnciiiiH  Ussncj  \vil,h  v(.'HhcIh  ;  e.  fip()ti''nr(»siH  ;      Hub  npoin'uro- 
tic,  Uhsiic  ;  c,  pencriuiiuiri ;  /,  lioni' ;  (/,  iluni  iiuacr. 

adherent,  by  m(^ans  of  the  subcutaneous  tissue,  to  the 
aponeurosis  and  musch;  beueatli  it,  and,   from  this 
li— t 
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adhesion,  it  follows  that  the  skin  moves  in  all  move- 
ments of  that  muscle.  The  subcutaneous  tissue  is,  like 
a  similar  tissue  in  the  palm,  admirably  constructed  to 
resist  pressure,  being  composed  of  a  multitude  of  fibrous 
bands  enclosing  fat  lobules  in  more  or  less  isolated 
spaces.  The  density  of  the  scalp  is  such,  that  in 
surface  inflammations,  such  as  cutaneous  erysipelas,  it 
is  unable  to  present  (except  in  a  veiy  slight  degree) 
two  conspicuous  features  of  such  inflammations,  viz., 
redness  and  swelling.  The  skin  is  provided  with  a 
great  number  of  sebaceous  glands,  which  may  develop 
into  cystic  tumours  or  wens,  such  cysts  being  more 
common  upon  the  scalp  than  in  any  other  part  of  the 
body.  Being  skin  gi'owths,  these  cysts,  even  when 
large,  remain,  e.Kcept  in  rare  instances,  entirely  out- 
side the  aponeurosis,  and  can  therefore  be  removed 
without  risk  of  opening  up  the  area  of  loose  con- 
nective tissue  between  the  aponeurosis  and  the  peri- 
cranium. 

There  being  no  fatty  tissue  in  any  of  tlie  layers 
that  cover  the  bony  vault,  save  in  the  subcutaneous 
layer,  it  happens  that  in  cases  of  obesity  the  scalp 
undergoes  but  little  change,  the  fat  in  the  subcu- 
taneous tissue  being  limited  by  the  dense  hbi-ous 
structures  that  enclose  it.  For  the  same  reasons  tatty 
tumours  of  the  scalp  are  very  rare.  The  attachment 
of  the  hairs  collectively  to  the  scalp  is  so  strong  that 
there  are  many  cases,  since  the  days  of  Absalom 
where  the  entire  weight  of  the  body  has  been  supported 
by  the  hair  of  the  scalp.  Agnew  records  the  case  ot  a 
woman  whose  hair  became  entangled  in  the  revolving 
shaft  of  a  machine.  The  hair  did  not  give  Y/'^'i,'"* 
the  entire  scalp  was  torn  oil"  from  the  skull.  iUe 
patient  recovered. 

The  «laii:foroMS  ai-oa  of  llic  scalp — Letwoen 
the  aponeurosis  and  tlie  pericranium  is  an  extensive 
layer  of  loose;  connective  tissue,  that  may,  for  reasons 
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to  be  presently  given,  be  fairly  called  tlie  dangerous 
area  of  the  scalp  (Fig.  1,  d).  The  mobility  of  the 
scalp  depends  entirely  upon  the  laxity  of  this  layer  of 
tissue.  In  extensive  scalp  wounds,  when  a  part  of 
the  scalp  is  separated  in  the  form  of  a  large  flap,  a 
flap  that  may  hang  down  and  cover  half  the  face,  it 
is  the  very  looseness  of  this  tissue  that  permits  such 
separation.  In  the  Indian  process  of  scalping,  a 
taste  that  is  becoming  one  of  the  past,  the  much- 
prized  piece  of  skin  is  torn  from  the  skull  through 
this  lax  ai-ea  of  connective  tissue,  and,  were  there  no 
such  area,  scalping  would  be  an  operation  requiring 
some  time  and  art. 

The  exposure  of  the  skidl  in  a  jiost  mortem  exami- 
nation is  efl'ected  by  peeling  off  the  scalp  along 
this  layer  of  loose  tissue,  and  it  is  remarkable  with 
what  ease  the  skull  can  be  exposed  by  this  manreuvre. 
Sutures  may  be  safely  applied  to  adjust  scalp 
wounds,  provided  they  are  not  too  long  retained. 
They  probably  include  the  aponeurosis,  and  if  long 
retained  may  act  as  setons  and  set  up  suppuration, 
which  may  find  its  way  into  the  loose  layer  beneath 
the  a]ionourosis. 

Wounds  of  the  srnB8>  never  gape,  unless 
the  wound  has  involved  the  scalp  muscle  or  its 
aponeurosis.  Wlien  this  structure  has  been  divided, 
the  lax  layer  beyond  permits  of  great  separation  of 
the  edges  of  even  the  simplest  wound.  In  unconi]ili- 
cated  incised  wounds,  the  amount  of  gaping  of  the 
cut  depends  upon  the  action  of  the  occipito-fro?italis 
muscle.  Tliose  wounds  ga[)e  the  most  that  are  made 
across^  the  muscle  itself,  and  that  arc  transverse  to  the 
direction  of  its  filjres,  while  tliose  sliow  the  least 
separation  that  involve  the  ajjoneurosis  and  arc  m;ide 
in  an  antero  posterior  direction.  The  mobility  of  the 
scalp  is  more  marked  in  the  young  than  in  the  old. 
A  case  recorded  by  Agnevv  serves  in  a,  strange  degree 
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to  illustrate  this  fact  in  the  person  of  an  infant.  A 
midwife  attending  a  woman  in  labour  mistook  the 
scalp  of  the  infant  for  the  membranes,  and  gashed  it 
with  a  pair  of  scissors.  Labour  pains  came  on  and  the 
head  was  protruded  through  the  scalp  wound,  so  that 
the  whole  vault  of  the  skull  was  peeled  like  an  orange. 
The  scalp  being  firmly  stretched  over  the  hard 
cranium  beneath,  it  follows  that  contused  wounds 
often  appear  as  clearly  cut  as  are  those  that  have 
been  made  by  an  incision.  Such  wounds  may  be 
compared  to  the  clean  cut  that  may  be  made  in  a  kid 
glove  when  it  is  tightly  stretched  over  the  knuckles, 
and  those  parts  are  sharply  rapped. 

The  scalp  is  extremely  vascular,  and  presents  there- 
fore a  great  resistance  to  sloughing  and  gangrenous 
conditions.  Large  flaps  of  a  lacerated  scalp,^  even 
when  extensively  separated  and  almost  cut  off  from 
the  rest  of  the  head,  are  more  prone  to  live  than  to 
die  A  like  flap  of  skin,  separated  from  other  parts 
of  the  surface,  would  most  probably  perish ;  but  the 
scalp  has  this  advantage,  that  the  vessels  run  practi- 
cally in  the  skin  itself,  or  are,  at  least,  in  the  tissue 
beyond  the  aponeurosis  (Fig.  1).  Thus,  when  a  scalp 
flap  is  torn  up,  it  still  carries  with  it  a  very  copious 
blood  supply.  Bleeding  from  these  wounds  is  usually 
very  free,  and  often  difficult  to  arrest.  This  depends,  not 
so  much  upon  the  number  of  vessels  m  the  part,  as 
upon  the  density  of  the  tissue  through  which  these 
vessels  run,  the  adherence  of  the  outer  arterial  wall  to 
the  scalp  structure,  and  the  inability,  therefore,  ot  the 
artery  to  properly  retract  when  divided.  _ 

For  the  same  reason  it  is  almost  impossible  to 
pick  up  an  artery  divided  in  a  scalp  wound,  ihc 
bleeding  is  checked  by  a  hare-lip  pin  or  by  pressure.  _ 
In  aU  parts  of  the  body  where  a  dense  bone  is 
covered  by  a  comparatively  thin  layer  of  soft  tissues 
filoucdiing  of  those  tissues  is  apt  to  be  induced  by 
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long  and  severe  pressure.  The  scalp,  by  its  vascu- 
larity, is  saved  to  a  great  extent  from  this  evil,  and  is 
much  less  liable  to  slough  than  are  the  soft  parts 
covering  such  bones  as  the  condyles  of  the  humerus  or 
the  sacrum.  But  such  an  eflect  is  sometimes  pi'o- 
duced,  as  in  a  case  I  saw,  where  the  tissues  over  the 
frontal  and  occipital  regions  sloughed  from  the  con- 
tinued application  of  a  tight  bandage  put  on  to  arrest 
bleeding  from  a  frontal  wound. 

The  pcricraiaium  is  but  slightly  adherent  to 
the  bone,  except  at  the  sutures,  where  it  is  intimately 
united.  In  lacerated  wounds  this  membrane  can  be 
readily  stripped  from  the  skull,  and  often,  in  these 
injuries,  extensive  tracts  of  bone  are  laid  bare.  The 
pericranium  differs  somewhat  in  its  functions  from  the 
periosteum  that  covers  other  bones.  If  the  periosteum 
be  removed  to  any  extent  from  a  bone,  the  part  from 
whence  it  is  removed  will  very  probably  perish,  and 
necrosis  from  deficient  blood  supply  result.  But  the 
pericranium  may  be  stripped  otF  a  considerable  part  of 
the  skull  vault  without  any  necrosis,  save  perhaps  a 
little  superficial  exfoliation,  following  in  consequence. 
This  is  explained  by  the  fact  that  the  cranial  bones 
derive  their  blood  supply  mainly  from  the  dura  mater, 
and  are  therefore  to  a  considerable  extent  independent 
of  the  pericranium.  A  like  independence  cannot  be 
claimed  for  the  periosteum  covering  other  bones,  since 
that  membrane  brings  to  the  part  it  covers  a  very 
copious  and  essential  contribution  to  its  blood  supply. 
This  disposition  of  the  pericranium  is  also  well  illus- 
trated by  its  action  in  cases  of  necrosis  of  the  cranial 
bones.  In  necrosis  of  a  long  bone,  the  separation  of 
the  sequestrum  is  atteifded  with  a  vigorous  periosteal 
growth  of  new  bone,  which  repairs  the  gap  left  after 
the  removal  of  such  sequestra.  In  necrosis  of  tho 
vault  of  the  skull,  however,  no  new  bone  is,  as  a 
rule,  formed,  and  tho  gap  remainb  uiu'cpaired.  Tho 
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general  indisjiosition  of  the  peiicranium  to  form  new 
bone  in  other  circumstances  is  frequently  illustrated. 

Abscess  in  the  scalp  region  may  be  situated 
(1)  above  the  aponeurosis,  (2)  between  the  aponeui-osis 
and  the  perici^anium,  and  (3)  beneath  the  pericranium. 
Abscesses  in  the  first  situation  must  always  be  small 
and  comparatively  insignificant,  since  the  density  of 
the  scalp  tissue  here  is  such  that  suppuration  can 
only  extend  with  the  greatest  difficulty.  Suppuration, 
however,  in  the  second  situation  (in  the  loose  tissual 
beneath  the  aponeurosis)  may  prove  very  serious. 
The  laxity  of  tliis  tissue  offers  every  inducement  to 
the  abscess  to  extend  when  once  pus  has  found  its 
way  between  the  aponeurosis  and  the  pericranium. 
Suppuration  in  this  area  may  undermine  the  entire 
scalp,  whicli  in  severe  and  unrelieved  cases  may  rest 
upon  the  abscess  beneath  as  upon  a  kind  of  water- 
bed.  As  in  scalp  wounds  the  aponeurosis  is  often 
divided,  and  as  suppuration  may  follow  the  injury,  it 
will  be  seen  that  the  chief  danger  of  those  lesions 
depends  upon  the  spreading  of  such  suppuration  to 
the  area  of  lax  connective  tissue  now  under  notice. 
The  significance  of  a  small  amount  of  bare  bone  in  a 
scalp  wound  is  not  so  much  that  evils  will  happen  to 
the  bone,  but  that  the  aponeurosis  has  been  certainly 
divided,  and  the  dangerous  ai'ea  of  the  scalp  opened 
up.  Suppuration,  when  it  occurs  in  this  area,  is  only 
limited  by  the  attachments  of  the  occipito-frontalis 
muscle  and  its  aponeurosis,  and  therefore  the  most 
depeiident  places  through  which  pus  can  be  evacuated 
are  along  a  line  drawn  round  the  head,  commencing 
in  front,  above  the  eyebrow,  passing  at  the  side  a 
little  above  the  zygoma,  and  ending  behind  at  the 
superior  curved  line  of  the  occipital  bone.  The 
scalp,  even  when  extensively  dissected  up  by  such 
abscesses,  does  not  perish,  since  it  carries,  as  above 
explained,  its  blood  supply  with  it.    The  abscess  is 
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often  very  slow  to  close,  since  its  walls  are  prevented 
from  obtaining  perfect  rest  by  the  frequent  movement 
of  the  epicranial  muscle.  To  mitigate  this  evil,  and 
to  ensure  closing  of  the  sinuses  in  obstinate  cases, 
Mr.  Hilton  advises  tliat  the  whole  scalp  be  firmly 
secured  by  strapping,  so  that  the  movement  of  the 
muscle  is  arrested. 

Abscess  beneath  the  pericranium  must  be  limited 
to  one  bone,  since  the  dipping  in  of  the  membrane  at 
the  sutures  prevents  a  more  extensive  spreading  of 
the  suppuration. 

Hicinat«u»ata,  or  blood  tumours  of  the 
scalp  region,  occur  in  the  same  localities  as  abscess. 
Tlie  extravasation  of  blood  above  the  aponeurosis 
must  be  of  a  limited  character,  while  that  beneath  it 
may  be  very  extensive.  It  fortunately  happens,  how- 
ever, that  the  cellular  tissue  between  the  aponeurosis 
and  the  pericranium  contains  but  very  few  vessels, 
and  hence  large  extravasations  in  this  tissue  are  un- 
common. 

Extravasations  of  blood  beneath  the  perici^aniuni 
are  generally  termed  cephalhsematomata,  and  are  of 
necessity  limited  to  one  bone.  They  are  usually  con- 
genital, are  due  to  jiressure  upon  the  head  at  birth, 
and  are  thus  most  commonly  found  over  one  parietal 
bone,  that  bone  being  probably  the  one  most  exposed 
to  pressure.  Their  greater  frequency  in  male  cliildren 
may  depend  upon  the  larger  size  of  the  head  in  the 
male  foetus.  Such  extravasations  in  early  life  are 
encouragcvl  l)y  the  laxity  of  the  pericranium,  and  by 
tlie  softness  and  vascularity  of  the  sulijacent  bone. 

In  the  teuiporiil  r<'5?iou,  or  tlie  region  corre- 
sponding to  the  temporal  muscle,  the  layers  of  soft 
parts  between  the  skin  and  the  bone  are  somewhat 
different  from  those  that  have  been  already  described 
as  common  to  the  chief  part  of  the  scalp.  There  is  a 
good  deal  of  fat  iu  the  temporal  fossa,  and  when  this 
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is  absorbed  it  leads  to  more  or  less  prominence  of  the 
zygoma  and  malar  bone,  and  so  produces  the  project- 
ing "  cheek  bones  "  of  the  emaciated.  The  temporal 
muscle  above  the  zygoma  is  covered  in  by  a  very 
tlense  fascia,  the  temporal  fascia,  which  is  attached 
above  to  the  temporal  ridge  on  the  frontal  and  pari 
etal  bones,  and  below  to  the  zygomatic  arch.  The 
unyielding  nature  of  this  fascia  is  well  illustrated  by 
a  case  lecorded  by  Denonvilliers.  It  concerned  a 
woman  who  had  fallen  in  the  street,  and  who  was 
admitted  into  hospital  with  a  deep  wound  in  the 
temporal  region.  A  piece  of  bone  of  several  lines  in 
length  was  found  loose  at  the  bottom  of  the  wound, 
and  was  removed.  After  its  removal  the  finger  could 
be  passed  through  an  opening  with  an  unyielding 
border,  and  came  in  contact  with  some  soft  substance 
beyond.  The  case  was  coiLsidered  to  be  one  of  com- 
poimd  fracture  of  the  squamous  bone,  with  separation 
of  a  fragment  and  exposure  of  the  braiii.  A  by- 
stander, however,  noticed  that  the  bone  removed  was 
dry  and  white,  and  a  more  complete  examination  of 
the  wound  revealed  the  fact  that  the  skull  was  un- 
injured, that  the  supposed  hole  in  the  skull  was 
merely  a  laceration  of  the  temporal  fascia,  that  the 
soft  matter  beyond  was  muscle  and  not  brain,  and  that 
the  fragment  removed  was  simply  a  piece  of  bone 
which,  lying  on  the  ground,  had  been  driven  into  the 
soft  parts  when  the  woman  fell. 

Abscesses  in  the  teiiiporal  fossa  are  prevented 
by  the  fascia  from  opening  anywhere  above  the 
zygoma,  and  are  encouiaged  rather  to  spread  into 
the  pterygoid  and  maxillary  regions,  and  into  the  neck. 

The  pericranium  in  the  temporal  region  is  much 
more  adherent  to  the  bone  than  it  is  over  the  rest  of 
the  vault,  and  subpericranial  extravasations  of  blood 
are  tlierefore  practically  unknown  in  this  part  of  the 
cranial  wall. 
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Trephining'. — This  operation  is  frequently  per- 
formed in  the  temporal  region,  its  object  being  to 
reach  extravasations  of  blood  from  the  middle  menin- 
geal artery.  This  artery  crosses  the  anterior  inferior 
angle  of  the  parietal  bone  at  a  point  \h  inches  behind 
the  external  angular  process  of  the  frontal  bone,  and 
IJ  inches  above  the  zygoma. 

In  cutting  down  to  the  bone  in  the  temporal 
region  the  following  structures  are  met  with  in  order : 
(1)  The  skin  ;  (2)  branches  of  the  superficial  temporal 
vessels  and  nerves  ;   (3)  the  fascia  continued  down 
from  the  epicranial  aponeurosis  ;  (4)  the  temporal 
fascia;  (5)  the  temporal  mu.scle ;  (6)  the  deep  temporal 
vessels  ;  and  (7)  the  pericranium.    In  trephining  the 
skull  generally,   the    comparative  thickness  of  the 
cranial  wall  in  various  parts  should  be  borne  in  mind 
(page  27),  and  the  large  arteries  of  the  scalp  should 
be  avoided  if  possible.    In  order  to  accommodate  tlie 
instrument  to  the  varying  thickness  of  the  skull,  the 
pin  of  the  trephine  is  not  allowed  to  protrude  more 
than         of  an  inch.    The  trephine  should  not  be 
applied  over  the  frontal  sinuses,  which  are  often  of 
large  size  in  the  aged,  and  should,  when  possible,  keep 
clear  of  the  sutures,  owing  to  the  frequent  exit  of 
emissary  veins  at  or  about  suture  lines.    The  bone, 
moreover,  at  certain  of  these  lines  is  of  unequal  thick- 
ness.   Between  the  bones  forming  the  sutures  passes 
the  sntural  membrane.    This  structure  blends  with 
the  dura  mater,  and  laceration  of  it  may  conduce  to 
meningitis.   Especially  must  the  superior  longitudinal 
sinus  be  avoided,  which  I'uns  backwards  in  fclie  middle 
line,  and  tlio  lateral  .sinus,  who.se  course  is  represented 
liy  a  line  drawn  horizontally  from  tlie  occiyiital  ]»ro- 
ttiberanoe  to  a  point  about  one  inch  Ixthind  the  e\- 
t(!rnal  mciatus  of  tlic  ear,  wli(a-e  it  turns  downward.s 
to  groove,  l,lie  mastoid  process. 

The  'i.y'unna.  may  Ijo  broken  l)y  direct  or  inelii-ect 


lO 


Surgical  Appl  I  ED  Ana  TOMY.        [Chap.  I. 


violence.  In  the  latter  case  the  violence  is  such  as 
tends  to  thrust  the  upper  jaw  or  malar  bone  back- 
wards. When  due  to  direct  violence,  a  fragment  may 
be  driven  into  the  temporal  muscle,  and  jnuch  paiu 
caused  in  moving  the  jaw.  In  ordinary  cases  there  is 
little  or  no  displacement,  since  to  both  fragments  the 
temporal  fascia  is  attached  above  and  the  masseter 
below. 

The  vessels  and  nerves  of  the  scalp. — The 

supraorbital  arteiy  and  nerve  pass  vertically  upwards 
from  the  supraorbital  notch,  which  is  situate  at  the 
junction  of  the  middle  with  the  inner  third  of  the 
upper  orbital  margin.  Nearer  the  middle  line  the 
frontal  artery  and  supratrochlear  nerve  ascend.  This 
artery  gives  life  to  the  i3ap  that  in  rhinoplasty  is 
taken  from  the  forehead  to  form  a  new  nose.  The  tem- 
poral artery,  with  the  auriculo-temporal  nerve  behind 
it,  crosses  the  base  of  the  zygoma  just  in  front  of 
the  ear.  The  vessel  divides  into  its  two  terminal 
branches  (the  anterior  and  posterior)  two  inches 
above  the  zygoma.  The  branches  of  this  artery, 
especially  the  anterior  branch,  are  often  very  tortuous 
in  the  aged,  and  afford  early  evidence  of  arterial 
degeneration.  Arteriotomy  is  sometimes  pi-actised 
on  the  anterior  branch  of  this  vessel.  The  superficial 
temporal  vessels  are  very  liable  to  be  the  seat  of 
cirsoid  aneurism,  as,  to  a  less  extent,  are  the  other 
scalp  arteries.  Ciivsoid  aneurism  is  more  often  met 
with  in  the  superlicial  temporal  arteries  thair  in  any 
otlier  artery  in  the  body.  The  posterior  auricular 
artery  and  nerve  run  iir  the  groove  between  the 
mastoid  process  and  the  ear,  and  the  occipital  artery 
and  great  occipital  nerve  reach  the  scalp  just  internal 
to  a  point  midway  between  the  occipital  protuberance 
and  the  mastoid  process. 

Certain  of  the  emissary  veins  arc  of  great 
importance  in  surgery.      These  Acins  pass  tbrough 
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apertures  in  the  cranial  wall,  and  establish  communi- 
cations between  the  venous  circulation  (the  sinuses) 
withiii  the  skull  and  the  superficial  veins  external 
I  to  it.    The  principal  emissary  veins  are  the  following  : 

1.  A  vein  passing  through  the  mastoid  foramen  and 
connecting  the  lateral  sinus  with  the  posterior  auri- 
cular  vein  or  with  an  occipital  vein.  This  is  the  largest 
and  mo.st  constant  of  the  series.  The  existence  of 
this  mastoid  vein  serves  to  answer  the  question, 
Why  is  it  a  common  practice  to  apply  leeches  and 
blisters  behind  the  ear  in  certain  cerebral  aifections  1 

2.  A  vein  connecting  the  superior  longitudinal  sinus 
with  the  veins  of  the  scalp  through  the  parietal 
foramen.  3.  A  vein  connecting  the  lateral  sinus  with 
the  deep  veins  at  the  back  of  the  neck  through  the 
posterior  condylar  foramen  (inconstant).  4.  Minute 
veins  following  tlie  ninth  nerve  through  its  foramen, 
and  connecting  the  occipital  sinus  with  the  deep  veins 
of  the  neck.  5.  Minute  veins  passing  tln-ough  the 
foramen  ovale,  foramen  lacerum  and  carotid  canal  to 
connect  the  cavernous  sinus  with  (respectively)  the 
pterygoid  venous  plexus,  the  pharyngeal  plexus,  and 
the  internal  jugular  vein. 

Then,  again,  many  minute  veins  connect  the  veins 
of  the  scalp  with  those  of  the  diploe.  Of  the  four 
diploic  veins,  two  (the  frontal  and  anterior  temporal) 
enter  into  surface  veins  (the  supraorbital  and  deep 
temporal),  and  two  (the  posterior  temporal  and 
occipital)  cntor  into  the  lateral  .sinus. 

Lastly,  there  is  the  well  known  comnnmication 
between  tlio  extra-  and  intracranial  venous  circulation 
ellectcd  by  the  commencement  of  the  facial  vein  at 
the  inixer  angle  of  the  orbit.  In  this  communication 
tiiB  angular  and  su])raorbital  veins  unite  with  the 
superior  o[ilit]ialmic  vein,  a  triljutary  of  the  cavernous 
sinus. 

Through  these  various  channels,  and  through  many 
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probably  still  less  conspicuous,  inflammatory  processes 
can  spread  from  the  surface  to  the  interior  of  the  skull. 
Thus  we  find  such  affections  as  erysipelas  of  the  scalp, 
diffuse  suppuration  of  the  scalp,  necrosis  of  the 
cranial  bones,  and  the  like,  leading  by  extension  to 
mischief  within  the  diploe,  to  thi-ombosis  of  the 
sinuses,  and  to  inflammation  of  the  meninges  of  the 
brain.  If  there  were  no  emissary  veins,  injuries  and 
diseases  of  the  scalp  and  skull  would  lose  half  their 
seriousness.  Mischief  may  even  spread  from  within 
outwards  along  an  emissary  veiia.  Erichsen  reports  a 
case  where  the  lateral  sinus  was  exposed  in  a  com- 
pound fracture.  The  aperture  was  plugged.  Throm- 
bosis and  suppuration  within  the  sinus  followed,  and 
some  of  the  pus,  escaping  through  the  mastoid  vein, 
led  to  an  abscess  in  the  neck. 

Certain  venous  tumours  are  met  with  on  the  skulL 
They  consist  of  collections  of  venoiis  blood  under  the 
pericranium  that  communicate,  through  holes  in  the 
skull,  with  the  supei-ior  longitudinal  sinus.  They  are 
median,  are  reducible  on  pressure,  and  receive  a  faint 
pulsation  from  the  brain.  The  holes  are  sometimes  the 
result  of  accident,  others  depend  upon  bone  disease  or 
ati'opby  about  a  Pacchionian  body,  and  a  few  are  due 
to  a  varicose  emissary  vein,  or  to  a  congenital  defect 
Ln  the  cranium. 

The  scalp  nerves,  especially  such  as  are  branches 
of  the  fifth  pair,  are  often  the  seat  of  neu- 
ralgia. To  relieve  one  form  of  this  affection,  the 
supraorbital  nerve  has  been  divided  (neurotomy)  at  its 
point  of  exit  from  the  orbit,  and  a  portion  of  the 
nerve  has  been  resected  (neurectomy)  in  the  same 
situation. 

Some  forms  of  frontal  headache  depend  upon  neu- 
ralgia of  this  nerve.  The  inner  branch  of  the  nerve 
reaches  the  middle  of  the  parietal  bone,  the  outer 
branch,  the  lambdoid  suture. 
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The  lymphatics  from  the  occipital  and  yjosterior 
vvietal  regions  of  the  scalp  enter  the  suboccipital  and 
.mastoid  glands ;  those  from  the  frontal  and  anterior 
;  parietal  regions  go  to  the  parotid  glands,  while  some  of 
■the  vessels  from  the  frontal  region  join  the  lymphatics 
of  the  face,  and  end  in  the  submaxillary  glands. 


CHAPTER  IT. 

THE  BONY  VAULT  OF  THE  CEANIUM. 

Position  of  tiie   sutures.— The  bregma,  or 
point  of  junction  of  the  coronal  and  sagittal  sutures, 
is  in  a  line  drawn  vertically  upwards  from  a  point  just 
in  front  of  the  external  auditory  meatus,  the  head 
being  in  normal  position  (Fig.  2).    The  lambda,  or 
point  of  junction  of  the  lambdoid  and  sagittal  sutures, 
lies  in  the  middle  line,  about  2f  inches  above  the 
occipital  protuberance.    The  lambdoid  suture  is  fairly 
represented  by  the  upper  two-thirds  of  a  line  drawn 
from  the  lambda  to  the  apex  of  the  mastoid  process 
on  either  side.    The  coronal  suture  lies  along  a  line 
drawn  from  the  bregma  to  the  middle  of  the  zygo- 
matic arch.     On  this  line,   at  a  spot  about  on  a 
level  with  the  external  angular  process  of  the  frontal 
bono,   and  about  U  inches  Ijchind  that  process,  is 
tlie  pterion,  the  region  where  four  liones  meet,  viz.  the 
Kquamous  l)one,  the  great  wing  of  the  sphenoid,  the 
frontal  and  parietal  bones.    The  summit  of  the  squa- 
mous suture  is  \\  inches  above  the  zygoma. 

In  tlie  normal  subject  all  traces  of  the  I  on  la  utiles 
and  other  unossi(l(Hl  parts  of  the  skull  diwipi.c^ar 
before  the  age  of  four  ycsars.  The  anterior  fontai.ello 
is  the  la.st  to  close,  while  the  posterior  is  alieady  hlled 
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at  the  time  of  birth.  It  is  through  or  about  the 
anterior  fontcanelle  that  tlie  ventricles  are  usually 
tapped  in  paracentesis  in  cases  of  hydrocephalus.  In 
this  operation  the  trochar  is  either  entered  at  the  side.s 
of  the  fontanel! e  at  a  sutHcient  distance  from  the 
middle  line  to  avoid  the  siiius,   or   is  introdiiced 


Fig.  2.— The  Crauial  Sutures.    {Aflcr  Gavoy.) 


through  the  coronal  suture  at  some  spot  other  than  its 
middle  point.  It  may  be  noted  tliat  in  severe  hydro- 
cephalus the  coronal  and  other  sutures  of  the  vault 
are  widely  o])pnod. 

The  ■  condition  known  as  rB-niaact-i a a  con- 
dition assigned  Ijy  some  to  rickets  and  by  others  to 
inherited  .sj-pliilis,  is  usually  met  with  in  the  vertical 
]>art  of  the  occipital  bone,  and  in  the  adjacent  ]);irt,s  of 
the  parietal  bones,  but  especially  in  the  iioslcrior 
inferior  angles  of  the.se  bones.  In  this  condiiion  the 
bone  is  greatly  thinned  in  spots,  and  its  ti.ssue  .so 
retluced  that  the  allectcd  district  feels  to  the  linger  as 
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i£  occupied  by  parchment,  or,  as  some  suggest,  Ijy 
cartridge  paper.  The  tliinuing  is  mainly  at  tlie 
expense  of  the  iimer  table  and  diploe.  The  pits  are 
situated  in  early  formed  convolution  impressions.  It 
is,  on  the  other  liand,  about  the  site  of  the  anterior 
fontanelle  that  certain  osseous  deposits  are  met  with 
on  the  surface  of  the  skull  in  some  cases  of  hereditary 
syphilis  (Pai-rot).  These  deposits  appear  as  rounded 
elevations  of  porous  bone  situated  upon  the  frontal 
and  parietal  bones,  where  they  meet  in  the  middle 
line.  These  bosses  are  separated  by  a  crucial  depres- 
sion represented  by  the  frontal  and  sagittal  sutures  on 
the  one  hand,  and  the  coronal  suture  on  the  other. 
They  have  been  termed  "  natiforra  "  elevations  by  M. 
PaiTot,  from  their  supposed  resemblance,  when  viewed 
collectively,  to  the  nates.  To  the  English  mind  they 
would  rather  surest  the  outlines  of  a  "hot-cross 
bun." 

It  is  necessary  to  refer  to  the  <levelopmoiit  of 
tho  i^kiill  in  order  to  render  intelligible  certairi  con- 
ditions (for  the  most  part  those  of  congenital  mal- 
foi-mation)  that  arc  not  unfrequently  met  with. 
Hpeaking  generally,  it  may  Vic  said  that  the  base  of 
tlie  skull  is  developed  in  cartilage,  and  the  vault  in 
membrane.  The  parts  actually  formed  iji  membrane 
are  represented  in  the  completed  .skull  by  the  frontal 
and  parietal  bones,  the  squa-mo-zygomatic  part  of  the 
temporal  bone,  and  the  greater  part  of  the  expanded 
])Ortion  of  the  occii)ital  bone.  The  distinction  between 
these  two  parts  of  the  skull  is  often  rendered  v(uy 
marked  by  disease.  Tlnis  there  are,  in  the  must'um 
of  tiic  lloyal  (joll(!ge  of  Hurgcons,  the  skulls  of  some 
young  lions  that  wm-e  born  in  a,  nuuiagerie,  and 
in  conse((uenGe  of  mal-nuti'ition,  developed  eertnin 
changr;s  in  their  bones.  A  great  jiiirt  of  each  ot 
tliesf!  skulls  shows  eonsiderablc  (Jiick-cning,  lionc! 
being  converted   into  a  porous  structure  ;   iuid  it  is 
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remarkable  to  note  that  these  changes  are  limited  tc 
such  parts  of  _  the  skull  as  are  formed  in  membr Le 
tlie  base  remaninig  free. 

An.ong  the  more  common  of  the  gross  mal- 
formations of  the  skull  also,  is  one  that  shows 
entire  absence  of  all  that  part  of  the  cranium  that  is 
formed  m  membrane,  while  the  base,  or  cartilaginous 
part,  IS  more  or  less  perfectly  developed 

Me.,i„s:occle  is  the  name  given  to  a  congenital 
tumour  that  consists  of  a  protrusion  of  a  part  of  the 
cerebral  membraims  through  a  gap  in  an  imperfectly 
developed  skull.   When  the  protrusion  contains  brain. 
It  is  called  an  encephalocele,  and  wlien  that  pro- 
truded bram  is  distended  by  an  accumulation  of  fluid 
withm  the  ventricles,  it  is  called  hydrencephalocele. 
Ihese  protrusions  are  most  often  met  with  in  the 
occipital  bone,  and  next  in  frequency  in  the  fronto- 
nasal suture,  while  in  rarer  cases  they  liave  been  met 
with  in  the  lambdoid,  sagittal,  and 
other  sutures,  and  have  projected 
through  normal  and  abnormal  fis- 
sures   at   the  base  of  the  skull 
luto^  the  orbit,  nose,  and  moutii. 
Their  frequency  in  the  occipital 
bone  may  be  in   some  way  ox- 
plained    by    a    reference    to  the 
development  of  that  part.  Tliis 
bone    at    birth  consists   of  four 
separate  parts  {see  Fig.  3),  a  basi- 
lar, two  condylar,  and  a  tabular 
or  expanded  jiart.     In  the  tabular 
part,  about  the  seventh  week  of 
fcrtal-  life  four  nuclei  appoai-,  an 
upper  and  a  lower  jiaii-.     Those  nuclei  are  to  some 
extent  separated  by  fissures  running  inwards  from 
the  four  angles  of  the  bone  to  moot  at  the  occi- 
pital  protuboi-aiice.     The   gap  runniuir  up  in  the 


Fig.  3.— TIio  Oofiipital 
Houi!  at  Birth. 
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median  line  from  the  inferior  angle  at  the  fora- 
men magnum  to  the  occipital  protuberance  is  es- 
pecially distinct  (the  temporary  occipital  fontanelle 
of  Sutton).  It  exists  from  the  beginning  of  the  third 
to  the  end  of  the  fourth  month  of  intrauterine  life. 
Meningoceles  of  the  occiput  are  always  in  the  middle 
line,  and  the  jirotrusion  probably  occurs  through  this 


i'if,'.  t.  — Back  View  of  Abnormal  Skulls,  showing  Occiiiital  iiud 
I'arietal  BoncH. 
A,  Tlic  "  OS  i-li.icWI  ■'  ;  B,  pariL'tiil  tlssiiros  ;  c,  llio  sagilt;il  fi)iil:innll«. 

gap.  'i'lie  gap  associated  witli  meningocele  may  ex- 
tend t!  irongli  the  wliole  vertical  length  of  tlie  occipital 
bono,  and  very  commonly  opens  up  tlie  foramen 
magnum.  The  lateral  or  transverse  fissures  divide 
tlie  bone  into  two  parts.  Tlie  upp(M'  jiai't  is  developed 
from  mpmbrane,  tlit;  lower  part  from  cartdagf^  'I'lie 
lateral  fissures  may  persist,  and  may  simulate  fractures, 
for  which  tliey  have,  indeed,  been  ndstakcn  ;  or  thoy  may 
be  so  complete  as  to  entirely  sepn.rate  i.lu!  Iiigh(  si.  pa.rt  of 
the  occipital  bone  from  the  remainder.  The  lione  so 
C— 1. 
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separated  is  tlie  os  epactal  of  the  French  (Fig.  4  a), 
the  interparietal  bone  of  some  animals. 

Pni'ictal  lissiiros. — In  the  developing  parietal 
bone,  iibres  concerned  in  ossihcation  radiate  towards 
the  periphery  from  a  nucleus  about  the  centre  of  the 
bone.  An  interhbrilhir  sjmce,  larger  than  the  rest,  is 
seen  about  the  fifth  month  to  separate  the  loose  osseous 
fibres  wliich  abut  on  the  posterior  ^aart  of  the  sagittal 
boitler  from  the  stronger  fibres  which  form  the  rest  of 
this  border  (Pozzi).  TJjis  is  the  imrietal Jissure.  It 
usually  closes  and  leaves  no  trace,  but  it  may  persist 
in  j)art  as  a  suture-like  fissure,  and  mistaken  for  a 
fracture  (Fig.  4  b).  If  the  fissure  persists  equally  on 
the  two  sides  an  elongated  lozenge-shajDcd  gap  is  left, 
the  sagittcd  foiitandle.  It  is  situate  about  an  inch 
in  front  of  the  lambda  (Fig.  4  c). 

Worniinn  tooiie*. — These  irregular  bones  may 
be  mistaken  for  fragments  j)roduced  by  fracture. 
Tliey  are  most  usually  met  with  in  the  lambdoid 
suture.  One  Wormian  bone  deserves  especial  notice, 
as  it  may  be  met  with  in  trepliining  over  the  middle 
meningeal  artery.  It  exists  tetween  the  anterior 
inferior  angle  of  the  i)arietal  bone  and  the  great  wing 
of  the  .sphenoid.  It  is  scale-like,  and  gives  the  im- 
pression that  the  tip  of  the  great  wing  had  been 
seijaratcd.     It  is  known  as  the  epipteric  Iwne. 

IVeci'osis  is  fairly  common  on  the  vault  of  the 
skull,  and  most  often  attacks  the  frontid  and  parietal 
bones,  while,  for  reasons  that  are  not  very  obvious,  it 
is  rare  in  the  occipital  bone.  The  external  table  i.s 
frequently  necrosed  alone,  it  being  mow^  exposed  to 
injury  a.nd  less  amply  supplied  with  blood  tliau  is  the 
internal  table.  From  tlic  converse  of  these  reasons 
it  happens  that  necrosis  of  the  internal  table  alone  is 
but  rarely  met  with.  Necrosis  involving  the  entire 
thickness  of  the  bone  may  prove;  very  extensive,  and 
in  a  case  re])orted  by  Siivianl,  practically  the  wholo  of 
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the  cranial  vault  necrosed  and  came  away.  Tlie  patient 
was  a  woman,  and  the  primary  cause  of  tlie  mischief 
was  a  fall  upon  the  head  when  drunk.     {Sea  page  5.) 

Necrosis  of  the  skull,  as  well  as  caries  of  the  part, 
is  attended  by  certain  special  dangers  that  depend 
upon  the  anatomical  relations  of  the  cranial  bones. 

Thus,  when  the  whole  thickness  of  the  skull  is 
involved  by  disease,  or  when  the  inner  table  is 
especially  attacked,  a  collection  of  pus  may  form 
between  the  dura  mater  and  the  affected  bone,  and 
may  produce  compression  of  the  brain.  "When  the 
diploic  tissue  is  implicated,  the  veins  of  that  part  may 
become  thrombosed,  or  may  be  the  seat  of  a  suppurative 
phlebitis.  The  mischief  thus  commenced  may  spread, 
the  great  intracranial  sinuses  may  be  closed  by  throm- 
bus, or  septic  matter  may  be  conveyed  into  the  general 
circulation  and  lead  to  the  development  of  pyemia. 

Mere  local  extension  may  also  cause  meningitis. 

In  cases  of  necrosis  of  the  external  table  the 
gi-owth  of  granulation  tissue  from  the  exposed  and 
vascular  diploe  plays  a  very  important  part  in  aiding 
the  exfoliation  of  the  lamella  of  dead  bone. 

When  bone  disease  leads  to  perforation  of  the  skull, 
the  pulsations  of  the  braiu  may  be  visible  tin-ough  the 
abnormal  opening. 

Fr:i4'liires  of  the  sktill. — It  is  not  ca,sy  to 
actually  fracture  the  skull  of  a  young  infant.  Tlic  skull 
as  a  wliole  at  this  age  is  imperfectly  ossilied,  the  sutures 
are  wide,  and  between  the  bones  there  is  much 
cartilage  and  membrane.  Moreover,  tlio  boncjs  them- 
selves in  early  life  are  elastic,  and  coiuparaLi vely  soft 
and  yielding.  If  a  l)low  bo  inflicted  u|)on  the  vault 
in  a  yr)ung  child  the  most  prol)ai)le  cid'ect,  so  far  as 
the  l)one  itself  is  concerned,  is  ;in  iiuleniing  or 
bulging  in  of  that  bone  unii,ssocia.ted  with  a  fracture 
in  the  ordinary  .sense.  In  this  particular  relation,  the 
skidl  of  an  ijilant  is  to  tha,t  of  an  old  man  as  a 
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crauivim  of  tliin  tin  would  be  to  a  cranium  cf  strong 
earthenware.  The  yiekling  character  of  the  young 
child's  skull  is  well  illustrated  by  the  gross  deformity 
of  the  head  that  certain  Indian  tribes  produce  in  their 
oflspring  by  applying  tight  bandages  to  the  part  in 
infancy.  In  the  Royal  College  of  Surgeons'  museum 
are  many  skulls  of  "  flatdreaded  "  Indians,  that  show 
to  what  an  extreme  this  artificial  deformity  may  be 
carried.  Gueniot  also  asserts  that  much  deformity  of 
the  head  may  be  produced  in  infants  by  the  practice 
of  allowing  them  to  always  lie  upon  one  side  of  the 
body.  Here  the  deforming  agent  is  simply  the  weight 
of  the  brain. 

Even  in  adults  the  skull  is  much  less  brittle  than 
is  commonly  supposed,  and  notions  as  to  the  break- 
ability  of  the  cranial  bones  derived  from  the  study 
of  the  dried  specimen  are  apt  to  be  erroneous.  During 
life,  a  sharp  knife  properly  directed  may  be  driven 
through  the  cranial  vault  so  as  to  cause  only  a  simple 
perforating  wound  without  splintering,  and  without 
fracture  of  the  bone  beyond  the  puncture.  Such  a 
wound  may  be  as  cleanly  cut  as  a  wound  through 
thick  leather,  and  a  specimen  in  the  London  Hospital 
museum  serves  Avell  to  illustrate  this.  A  case  reported 
in  the  Lancet  for  1881  aflbrds  a  strange  instance 
of  a  knife  penetrating  the  skull  witliout  apparently 
splintering  the  bone.  A  man  wishing  to  commit 
suicide  placed  the  point  of  a  dagger  against  the  skull 
in  the  upper  frontal  region,  and  then  drove  it  well 
into  the  brain  by  a  blow  from  a  mallet.  He  expected 
to  fall  dead,  and  was' disappointed  to  lind  that  no 
phenomena  of  interest  developed.  He  then  drove  the 
dam-^er  farther  in  by  some  dozen  blows  with  the 
niallet,  until  the  blade,  which  was  four  inches  long, 
was  brought  to  a  standstill.  Tlic  dagger  was  removed 
witli  gi'eat  (lifliculty,  the  paticjit  never  lost  conscious- 
ness, and  recovered  witliout  a  symptom. 
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The  following  anatomical  conditions  tend  to 
minimise  the  etlects  of  violence  as  applied  to  the 
skull  :  The  density  of  the  scalp  and  its  great  mo- 
bility ;  the  dome-like  arrangement  of  the  vault ;  the 
number  of  the  bones  that  compose  the  head,  and 
the  tendency  of  the  violence  to  be  broken  up  amongst 
the  many  segments  ;  the  sutures  Avliich  interrupt  the 
continuity  of  any  given  force,  and  the  sutural  mem- 
brane, Avhich  acts  as  a  kind  of  linear  buffer;  the 
mobility  of  the  head  upon  the  spine ;  and  the  elas- 
ticity of  the  cranial  bones  themselves. 

In  children  the  membranous  layer  between  the 
sutures  is  of  considerable  thickness,  but,  as  age 
advances,  this  membrane  disappears,  and  the  bones 
tend  to  fuse  together  (synostosis).  The  sutures 
begin  to  be  obliterated  about  the  age  of  forty,  the 
cliange  commencing  on  the  inner  aspect  of  the 
suture,  and  appearing  first  in  the  sagittal  suture, 
and  Inst  in  the  squamous.  The  synostosis  may 
be  complete  by  the  age  of  eighty  (Tillaux),  and 
its  onset  is  said  to  be  coincident  with  the  cessation 
of  increase  in  the  Aveigbt  of  the  brain.  This  latter 
a.ssertion  is  supported  by  the  fact  that  it  nppears 
earlier  in  tlie  lower  races  of  mankind.  As  age 
advances,  moreover,  the  skull  l)0iies  become  less 
pf)rous,  and  lose  much  of  their  elasticity.  They  are, 
therefore,  more  readily  fractured  in  the  aged  than  in 
I  the  young. 

As  a  rule,  in  fracture  the  entire  thickness  of  the 
'bono  is  involved  ;  but  the  external  table  alone  may  be 
broken,  and  may  even  1)C  alone  (h'2)ress(Hl,  being 
driven  into  the  diploe,  or,  in  the  case  of  the  lower 
frontal  region,  into  tlui  frontal  sinus.  The  internal 
table  may  ho  l)roken  wit  hont  a  corres]>onding  fra,ctui-o 
in  the  outer  plate;  and  in  ni^arly  all  cases  of  conii>l('to 
fracture,  esp(u:ially  in  such  as  are  attcuidcd  with 
dei)ression,  the  internal  table  shows  more  extensive 
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splintering  than  does  the  external.  -There  are  many 
reasons  for  this.  The  internal  plate  is  not  only 
thinner  than  the  external,  but  is  so  much  more 
brittle  as  to  receive  the  name  of  tlie  "  vitreous  talile. 
A  force  applied  to  the  external  table  may  be  extremely 
limited,  and  produce,  as  in  a  sabre  cut,  but  a 
limited  lesion.  As  the  force,  however,  travels 
throuoh  the  diploe  it  becomes  broken  up,  and 
reaches  the  inner  plate  as  a  much  more  dillused 

foi'm  of  violence,  ihis 
is  especially  the  case 
when  pai'ts  of  the 
outer  table  are  driven 
Then,  again,  the 
internal  plate  is  a 
part  of  a  smaller 
curve  than  is  the  ex- 
ternal plate ;  and, 
lastly,  Agnew  assigns 
a  reason  for  the 
greater  vulneiubility  of  tl,e  inner  plate  that  has 
reference  to  the  general  yielding  of  the  bone.  Li 
Fig.  5,  A  B  represents  a  section  of  a  part  ot  the 
vault  through  both 
tables,  and  c  n  and 
E  F  two  vertical  and 
parallel  lines.  Now, 
if  force  be  applied 
to  the  vault  between 
these  parallel  lines, 
the  ends  of  the  arch, 
A  B,  Avill  tend  to  be- 
come separated,  and  ■ 

arch,  yielding,  will  tend  to  assume  the  oiir  e 
shown  in  Fig.  G.    Tn  such  case,  the  lines  Clj  and  k  > 
^vill   conver-o  above  and  .bverge  below  (F  g.  G),  so 
Z   A^olonce  would  tend  to  force  the  bono 
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paiiicles  together  at  the  outer  table  anil  asunder  at 
the  inner  table. 

FractJiros  of  tlie  va,iiEt  are  due  to  direct 
violence.  The  construction  of  the  skull  is  sucli  tliat 
th(!  fracturing  force  is  resisted  in  many  ways.  (1)  When 
a  blow  is  received  on  the  vertex  in  Wx^iKvyintal  region, 
the  force  tends  to  drive  the  upper  borders  of  the 
two  parietal  bones  inwards.  Such  driving  in  of  these 
borders  must  be  associated  with  a  corresponding 
cutwai'd  movement  of  the  inferior  borders.  This 
latter  movement  is  forcibly  resisted  by  the  squamous 
bone  and  the  gi'eat  wiiig  of  the  sphenoid,  which  over- 
lap the  lower  edge  of  the  parietal  bone.  Moreover, 
the  force  transmitted  to  the  squamoiis  bone  is  jiasscd 
on  to  the  zygomatic  ai'cb,  which  takes  its  support 
from  the  superior  riiaxillaiy  and  frontal  bones.  This 
arch  then  acts  as  a  second  resisting-  buttress,  and  this 
transmission  of  force  from  the  vertex  to  the  facial 
bones  is  said  to  Ix)  illustrated  by  the  pain  often 
felt  \\\  the  face  after  blows  upon  the  top  of  the 
head.  (2)  If  the  upper  part  of  the  frontal  bone  be 
struck,  the  force  is  at  once -transmit  ted  to  the  parietal 
bones,  because  the  npprir  fxirt  of  tlio  frontal  bone 
'''iwing  to  tlie  manner  in  which  its  bord(!r  is  bevello^d) 
■  ualiy  rests  u[)Oii  the  two  paiietal  bones,  so  the 
Same  i-(;sistance  i.s  again  called  into  action.  If  there  be 
any  tendency  for  the  inf('rior  jiarts  of  the  bone  tf)  move 
fiiitwiirds,  a.s  would  cei'tainly  be  the;  case  Avliile  the  mid- 
frontal  suture  existed,  such  movenKuvt  would  be  resisted 
bv  the  great  wings  of  the;  sphen(jid,  and  by  the  anterior 
iiiferior  angles  of  the  parii^tnl  l)ones  which  endirace 
III-  overlap  thc^se  ])arts  of  the  frontal.  Thus  it  will  bo 
s'-.'u  that  much  th^pends  upon  the  manner  in  which 
the  coiTCsponding  cadges  of  th(^  front.'il  and  |ia,rietal 
bones  are  bevelled.  (.'5)  J!lo\vs  upon  the  occl/u/l  arc 
less  distinctly  provided  for,  and  it  must  be  owned 
that  a  iiy  no  means  heavy  fall  is  sullieient  to  hreak 
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this  bone.  It  must  receive,  however,  much  protection 
from  its  connections  Avith  the  two  parietal  and  tem- 
poral bones,  and  from  its  articulation  with  tlie  elastic 
vertebral  column. 

Fractures  of  the  base  of  the  skull  may  be 
due  to  (1)  direct  or  to  (2)  indirect  violence,  and,  most 
commonly  of  all,  to  (3)  extension  of  a  fracture  from 
the  vault.  (1)  The  base  has  been  fractured  by  direct 
violence  by  foreign  bodies  thrust  through  the  nasal 
roof,  through  the  orbital  roof,  and  througli  the  base  as 
it  presents  in  the  pharynx.  The  posterior  fossa  can 
also  be  f  i-actured  by  violence  applied  to  the  nape  of  the 
neck.  (2)  Of  fractures  by  indirect  violence  the  following 
examples  may  be  given  :  Blows  applied  to  the  lower 
part  of  the  frontal  bone  liave  been  associated  with  no 
lesion  other  than  a  fracture  of  the  cribriform  plate  or 
of  the  orbital  part  of  the  frontal,  these  parts  being 
much  disposed  to  fracture  on  account  of  their  extreme 
tenuity.  In  falls  upon  the  chin,  tlie  condyle  of  tlie 
lower  jaw  has  been  so  violently  driven  against  the 
glenoid  cavity  as  to  fracture  the  middle  fossa  of  the 
skull.  Cliassaignac  gives  a  case  where  the  condyle 
was  actually  thrust  into  the  cranial  cavity,  and 
produced  an  abscess  in  the  superimposed  part  of  the 
brain.  When  the  body  in  falling  has  aliglited  upon 
the  feet,  knees,  or  buttocks,  the  force  has  been  trans- 
mitted along  the  vertebral  column,  and  has  led  to 
fracture  of  the  base  in  the  occipital  region.  ^  Sucli 
accidents  are  most  apt  to  occur  when  the  spine  is  kept 
rif'id  by  muscular  action,  and  the  mecliauisai  involved 
is^precisely  similar  to  tliat  whereliy  the  head  of  a 
broom  is  driven  more  tirndy  on  to  tlso  broom-liandle 
by  striking  the  extreme  (uul  of  the  sticlc  against  tlie 
"round.  Tlie  theory  tliat  tlie  base  is  often  brolcen  by 
conire-covj)  is  pretty  generally  abandoned,  although 
tliere  are  a  few  cases  that  a]ipear  to  support  tlie 
suggestion.     Such   a   case   was   recorded   by  J\Ir. 
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Hutcliinson,  and  in  it  a  fracture  of  the  occij^ilal  bone 
was  associated  with  a  like  lesion  in  the  cribriform 
plate,  the  intervening  part  of  the  skull  being  un- 
injured. (3)  Fractures  of  the  vault,  and  especially 
linear  fractui-es  due  to  such  diffused  violence  as 
obtains  in  a  fall  upon  the  head,  are  very  apt  to  spread 
to  the  base.  In  so  spreading  they  reach  the  base  by 
the  shortest  possible  route,  and  without  any  regard  to 
the  sutures  encountered  or  to  the  density  of  the  bones 
involved.  Thus,  fractures  of  the  frontal  region  of  the 
vault  spread  to  the  anterior  fossa  of  the  base,  those  of 
the  parietal  i-egion  to  the  middle  fossa,  and  those  of 
the  occipital  region  to  the  posterior  fossa.  To  this 
rule  there  are  but  few  exceptions.  To  indicate  more 
precisely  the  exact  bones  involved  in  these  three 
'  districts,  Mr.  Hewett  has  divided  the  skull  into  three 
zones.  The  anterior  zone  includes  the  frontal,  the 
upper  part  of  the  ethmoid,  and  the  fronto-splienoid ; 
the  middle,  the  parietals,  the  squamous,  the  anterior 
part  of  the  petrous  portion,  and  the  greater  part  of 
the  basi-s|)lienoid ;  and  the  posterior,  the  occipital, 
the  mastoid,  tlio  posterior  part  of  the  petrous  bone, 
with  a  small  part  of  the  body  of  tlic  sphenoid. 

In  all  fi-actures  of  tlie  b;ise  there  is  usually  a  dis- 
rliarge  of  Idood  and  of  cerebro-spinal  fluid  externally. 
(Ij  In  fractures  of  the  anterior  fo.ssa  the  blood  usually 
escafies  from  the  nose,  and  is  derived  from  the  meuiu- 
goal  vessels,  or  in  greater  degree  probably  from  the 
torn  mucous  lining  of  the  na.sai  roof.  To  allow  of  Lhc 
e.scape  of  ccrfl)ro-s|)iiial  fluid  from  the  nose,  tlici-(; 
must  be,  in  additifiii  to  the  fracture  in  the  Uii.sa.l  roof, 
a  laceration  of  tlie  mucous  mcmlirano  hv.\o\v  Uiab 
■fracture,  and  of  the  dura  mater  an<l  n,raehnoid  above 
it.  In  many  cases  of  fracture  in  this  part,  tlu^  Mood 
find.!  its  way  into  the  orbit,  and  a,]ipf^a,rs  bcncaJJi  the 
conjunctiva.  (2)  When  the  middh;  fo.ssa  is  involved, 
the  lilood  esca,i)fs  from  the  (vxl.crnaJ  iiudilory  meatus, 
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through  a  rupture  in  the  tympanic  membrane,  and  is 
derived  from  the  vessels  of  the  tympanum  and  its 
membrane,  or  from  an  intracranial  extravasation,  and 
in  some  cases  from  a  rupture  of  one  of  the  sinuses 
about  the  petrous  bone.  The  blood  may  follow  the 
Eustachian  tube,  and  may  escajie  from  the  nose  or 
mouth,  or  be  swallowed  and  subsequently  vomitocl. 
To  allow  of  the  escape  of  cerebro-spinal  iluid  by  the 
ear  ("the  serous  discharge "),  (a)  the  fracture  must 
have  passed  across  the  internal  auditory  meatus ;  (b) 
the  tubular  prolongation  of  the  membranes  in  that 
meatus  must  have  been  torn;  (c)  there  must  be  a  com- 
munication between  the  internal  ear  and  the  tympa- 
num J  and  ip)  the  membrana  tympana  must  have  been 
lacerated.  (3)  In  fractures  of  the  ])Osterior  fossa  an 
extravasation  of  blood  may  appear  about  the  mastoid 
process  or  at  the  nape  of  the  neck,  or  may  even 
extend  into  the  cervical  region. 

It  may  be  added  that  in  compound  fractures  of  the 
vault  associated  with  tearing  of  the  dura  mater  and 
arachnoid,  an  escape  of  cerebro-spinal  fluid  has  in  a 
few  rare  instances  been  noted.  After  simple  fracture 
of  the  vault  in  children  a  swelling  may  form  at  tlie 
injured  part,  which  fluctuates,  becomes  tenser  when 
the  patient  cries,  and  may  possibly  pulsate  synchro- 
nously with  the  brain.  Siich  swellings  are  due  to  a 
collection  of  cerebro-spinal  fluid  beneath  the  sculp,  and 
indicate  a  coincident  rupture  of  the  brain  membranes. 
In  cases  of  free  serous  discharge  from  the  ear  after 
injury  to  the  head,  but  without  fracture,  tlie  fluid  is 
derived  from  tlie  mastoid  cells,  and  escapes  through  a 
rupture  in  the  tympanic  membnxne.  In  a  few  instanc<^s 
it  may  possibly  be  blood  serum,  or  depend  u]ion  mild 
catarrh  of  the  meatus.  Some  authors  assert  that  it 
inay  be  due  to  the  escape  of  the  liquor  Cotunnii,  \)ut 
the  very  minute  quantity  of  that  fluid  in  the  car 
renders  "the  suggestion  improbable. 
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Separation  of  »iutiivcs. — Tliis  condition,  as  tlie 
'result  of  injury,  is  practically  restricted  to  tlie  young 
skull.    In  later  life,  force  applied  at  the  site  of  an 
obliterated  suture  may  cause  a  fracture,  which  accu- 
:rately  follows  the  old  suture  line.     Separation  of  tlio 
sutures,  independent  of  fracture,  is  very  i-are  in  tlie 
;  adult  skull.    In  the  few  instances  of  such  a  condition 
I  the  tempor<vl  bone  has  usually  been  the  one  displaced, 
1  and  the  separation  noted  at  the  squamous  suture. 
When    associated  witli  fracture,   the    coronal  and 
!  sagittal  sutures  are  those  most  frequently  separated, 
;  and  next  in  frequency  tlie  lambdoid. 

The  tUickiicss  of  tBie  skaall  cap  varies  greatly, 
not  only  in  different  parts  of  the  same  skull,  but  also 
in  corresponding  parts  in  different  individuals.  The 
average  thickness  is  one-fifth  of  an  inch.  The  thickest 
pai'ts  are  at  the  occipital  protuberance  (where  the 
section  may  measure  half  an  inch),  the  mastoid  pro- 
cess, and  the  lower  part  of  the  frontal  bone.  The 
bone  over  the  inferior  occipital  fosste  is  very  thin, 
while  it  is  thinnest  over  the  squamous  bone.  Here 
the  bone  may  be  no  thicker  in  ])arts  than  a  vi.siting 
card.  The  skull  is  also  thinned  over  the  sinuses  and 
grooves  for  the  meningeal  vessels.  It  is  es[)ecially 
thin  over  the  anterior  inferior  angle  of  the  parietal 
bone.  It  is  important  to  i-eniembcr  in  ti'epln'ning  that 
the  inner  taljle  is  not  always  [larallul  with  the  outer. 
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CHAPTER  III 

THE  CRANIAL  CONTENTS. 

The  meuilleraiies  of  the  brain. — The  dura 
mater,  from  its  tougbness,  forms  an  excellent  protec- 
tion to  the  brain.  It  is  very  intimately  adherent  to 
the  bone  over  the  whole  of  the  base  of  the  skull,  and 
consequently  in  this  situation  extravasations  between 
the  membrane  and  the  bone  are  scarcely  possible. 
Over  the  vault  its  attachments  ai'e  comparatively  loose, 
although  it  is  more  closely  adhei'ent  along  the  lines  of 
the  sutures.  This  lax  attachment  allows  large  hemorr- 
hagic and  purulent  extravasations  to  collect  between 
the  dura  mater  and  the  bone.  Such  extravasations 
usually  lead  to  compression  of  the  bi'ain,  and  it  may  be 
noted  that  in  the  great  majority  of  all  cases  of  com- 
pression the  compressing  force  is  outside  the  dura 
mater.  Thus,  in  uncomplicated  cases,  when  symptoms 
of  compression  come  on  at  the  time  of  an  accident,  the 
cause  is  probably  depressed  bone ;  when  they  appear 
after  a  short  interval,  the  cause  is  probably  extrava- 
sated  blood  between  the  membrane  and  the  bone  ;  and 
when  a  long  interval  (days  or  weeks)  has  elapsed  after 
the  accident,  the  cause  is  probably  a  collection  of  pus 
in  the  same  situation. 

Sir  0.  Bell  pointed  out  that  the  dura  mater  of 
the  vault  may  be  separated  from  the  bone  by  the 
vibration  produced  by  a  blow.  "  Strike  the  skull  of 
a  subject  with  a  heavy  mallet ;  on  dissecting  you  find 
the  dura  mater  to  be  shaken  from  the  skull  at  the 
point  struck.  Repeat  the  experiment  on  another  sub- 
ject, and  inject  the  head  minutely  with  size  injection, 
and  you  will  iijid  a  clot  of  injection  lying  betwixt  the 
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skull  and  dura  mater  at  the  part  struck,  and  lja\iiig 
an  exact  resemblance  to  the  coagulum  found  after 
violent  blows  on  the  head."  Tillaux  has  demonstrated 
that  the  adhesions  between  the  dura  mater  and  the 
bone  are  particularly  weak  in  the  temporal  fossa3, 
the  most  usual  site  of  meningeal  hfemorrhage. 

When  blood  is  poured  out  between  the  dura  mater 
and  the  bone  in  cases  of  fracture,  the  vessel  that,  as  a 
rule,  gives  way,  is  the  mi«lclle  iiteiiing-eal  ai'tei-.v» 
In  thirty-one  cases  of  such  htemorrhage,  this  vessel  was 
the  source  of  the  bleeding  in  twenty-seven  instances 
(P.  Hewett).  The  vessel  having  passed  through  the 
foramen  spiuosum,  divides  into  two  branches;  the 
anterior,  the  larger,  runs  upwards  across  the  anterior 
inferior  angle  of  the  i^arietal  bone  ;  the  posterior  runs 
backwards,  with  a  horizontal  sweep  across  the  squa- 
mous bone. 

Mr.  J acobson  has  shown  that  the  branches  of  the 
artery  are  more  frequently  ruptured  than  the  trunk. 
The  vessel  is  very  frequently  torn  as  it  crosses  the 
ranterior  angle  of  the  parietal  bone.  There  are  many 
reasons  for  this :  the  bone  where  grooved  by  the 
artery  is  very  thin  ;  the  artery  is  often  so  embedded 
in  the  bone  that  fracture  without  laceration  of  the 
vessel  would  hardly  be  poesiljle ;  and  lastly,  the  par- 
ticular region  of  the  artery  is  a  part  of  the  skull 
peculiarly  liable  to  be  fractured.  Mr.  Jacobson  shows 
that  the  artery  may  be  ruptured  by  a  force  that  does 
not  fracture  tlie  skull,  but  merely  leads  to  detach- 
ment of  the  dura  mater.  (*S'ee  page  28.)  Failing  this 
vessel,  the  most  frequent  source  of  extra-meningcal 
hiemorrhage  is  the  lateral  sinus,  for  reasons  that  will 
be  obvious. 

With  regard  to  the  blood  sinuses  formed  by  the 
dura  ]nater,  nothing  remains  to  be  added  to  what  Jias 
been  already  said  (page  11),  excc[)t,  perlinp.s,  to 
observe    that    the  relations    between    the  internal 
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carotid  artery  and  cavernous  sinus  are  so  intimate 
that  arterio-venous  aneurism  has  followed  injuiy  in- 
volving these  parts.  It  will  be  seen  also  witii  what 
ease  this  sinus  could  become  thrombosed  in  cases  of 
inflammation  within  the  orbit  by  the  extension  of  the 
mischief  along  its  great  tributaries,  the  two  ophthalmic 
veins. 

Sarcomatous  gi'owths,  springing  from  the  dura 
mater  or  other  of  the  meninges,  may  make  their  way 
through  the  cranial  bones,  and  project  as  pulsating 
tumours  beneath  the  scalp.  Such  growths  are  included 
under  the  title  of  "  fun2;us  of  the  dura  mater." 

Between  the  dura  mater  and  the  arachnoid  is  the 
subdural  space,  formerly  known  as  the  "  cavity  of 
the  arachnoid."  According  co  Prescott  Hewett,  ex- 
travasations of  blood  after  injury  are  more  common 
in  this  space  than  in  any  other  part  withm  the  skull. 
The  blood  so  poured  out  may  become  more  or  less 
discoloured,  and  present  in  time  the  aspect  of  a  thin 
and  peculiar  membrane  ;  or  the  collection  may  iovm 
itself  into  a  species  of  cyst  ("arachnoid  cyst")  that 
was  for  some  time  a  source  of  much  confusion  to 
pathologists. 

The  subdural  space  contains  a  small  amount  of 
fluid,  and  acts,  pi'obably,  like  the  pleural  and  peri- 
toneal sacs  in  preventing  the  effects  of  friction  during 
the  movements  of  the  brain. 

The  sul>ai*uclinoi<l  space  is  between  the  arach- 
noid and  the  pia  mater,  and  it  is  here  tliat  the  chief  part 
of  the  cerebro-spinal  fluid  is  lodged.  This  space  is  larger 
in  some  places  than  in  others.  It  is  insignificant  over 
the  convexity  of  the  brain,  but  is  very  extensive  at 
the  base  of  the  skull  in  the  parts  beneath  the  cere- 
bellum, the  medulla,  the  pons,  and  the  interpeduncular 
space  as  far  forwards  as  the  optic  nerves.  Thus  these 
very  important  parts  of  the  brain  do  not  rest  upon 
bone,  but  rest  rather  on  the  subarachnoid  collection 


Chap.  III.) 


Subarachnoid  Space. 


of  Hiiiil  as  upon  a  waton'-bcd,  to  use  a  couiparison  of 
Mr.  Hilton's.  The  only  part  of  the  base  of  the  brain 
that  rests  directly  upon  bone  is  that  part  in  contact 
with  the  orbital  plates  and  lesser  wings  of  the  si)he- 
noid.  The  posterior  two-thirds  of  the  brain  rests 
upon  the  "water-bed,"  and  is  thus  admirably  pro- 
tected. 

It  is  well  known  tiiat  the  brain  may  be  damaged 
by  contre-coup.     That  is  to  say,  if  the  head  be  struck 
at  one  particular  part,  the  brain  may  be  found  unin- 
jured at  the  spot  struck,  but  damaged  at  a  correspond- 
ing place  _  on  the  opposite  side  of  the  skull.  The 
cerebro-spinal  fluid  is  much  concerned  in  modifying 
the  effects  of  contre-coup.     Tims,  if  the  vertex  be 
struck,  the  important  structures  at  the  base  of  the 
brain  would    be  in   the  greatest   danger  of  being 
severely  injured,  did  they  lie  in  actual'  contact  witii 
the  bone.    Moreover,  when  a  blow  falls  upon  the 
occiput,  there  may  be  no  damage  to  the  brain  beneath 
the  spot  struck,  but  the  yielding  mass  is  thrown 
forward  within  the  skull,  and  were  it  not  for  the 
"  water-bed,"  the  under  parts  of  the  cerebrum  would 
bo  torn  against  the  many  projections  in  the  base  of 
the  skull.  These  projections,  which  are  so  conspicuous 
m  tlie  dry  skull,  are  nsouldcid  ofF  in  the  living  by  the 
dura  mater,  and  also  by  the  blood  sinuses  which  occupy 
the  hollows  about  these  projections,  and  also  certain 
margins  of  bono.     As  it  is,  the  only  part  that  usually 
fiulffrs  IS  the  under  surface  of  the  frontal  lobe  (a  com- 
paratively unimportant  segment),  which,  l)eing  brought 
violently  in  contact  with  the  irrfgular  orbital  plate?  is 
readily  contused.     The  subarachnoid  space  commu- 
nicates with  the  ventricles  through  the  foramen  of 
Majendie.    This  foramen  leads  into  the  fourth  ven- 
tricle, and  is  a,n  aperture  in  the  pia  mater  that  closes 
in  that  ventricle.     From  the  fourth  ventricle  lluid 
can  pass  along  the  iter  into  the  third  ventricle,  and 
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from  thence  to  the  kitei-al  ventricles  by  the  foramen  of 
Monro. 

The  cerebro-spinal  fluid  prevents  the  ill  effects  that 
irregularities  in  the  blood  cii-culation  might  have  upon 
the  brain,  situate  as  it  is  within  an  unyielding  cavity. 
If  the  great  nerve  centres  in  the  lateral  ventricles 
are  swollen  by  congestion,  they  are  not  met  by  an  un- 
yielding wall,  but  merely  displace  some  of  the  cerebro- 
spinal Haid  through  the  foramen  of  Majendie,  until 
such  time  as  their  circulation  is  normal  again. 

Hilton  has  shown  that  closure  of  this  foramen 
may  lead  to  that  excessive  accumulation  of  fluid 
within  the  ventricles  known  as  hydrocephalus.  If  the 
brain,  too,  becomes  enlarged  by  congestion,  it  is  not 
met  by  unyielding  bone,  but  rather  by  an  adjustable 
water-bed,  and  during  its  period  of  enlargement  it 
merely  displaces  into  the  spinal  part  of  the  sub- 
arachnoid space  some  of  the  fluid  that  surrounds  it. 
This  mutual  efiect  is  well  illustrated  in  a  case  reported 
by  Hilton  of  a  man  with  a  fracture  of  the  base,  from 
whose  ear  cerebro-spinal  fluid  was  escaping.  The 
discharge  of  this  fluid  was  at  once  greatly  in- 
creased by  expiratory  eff"orts  when  the  nose  and 
mouth  were  held  closed,  and  the  veins  compressed 
in  the  neck. 

The  relations  of  tlic  brain  to  the  skull. — 

The  lower  level  of  the  brain  in  front  corresponds  to  a 
line  drawn  across  the  forehead  just  above  the  eye- 
brows. At  the  side  of  the  head  it  corresponds 
approximately  to  a  line  drawn  from  the  external 
angular  process  of  the  frontal  to  the  upper  part  of  the 
external  auditory  meatus.  A  line  drawn  from  this 
latter  s[>ot  to  tlie  occipital  protuberance  corresponds 
to  the  lower  level  of  the  posterior  lobe,  while  below 
that  \mQ  will  lie  tlie  cerebellum  (Fig.  7).  The  com- 
mencement of  the  Sylvian  fissure  corresponds  to  tlie 
]3terion.    Its  ascending  limb  is  nearly  parallel  to,  and 


Fig.  7.— Diagram  to  show  the  Relations  of  the  Brain  to  the  SkuD. 
(Modified  from  Reid.) 
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margiil  of  the  Rr|nn,tnoii.s  nntxirp..   Tlic  external  parieto- 
occipital fissure  is  a  little  in  front  of  tiio  lambda. 
D_4 
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The  fissure  of    Rolando    is  some  way  behind  the 
coronal  suture. 

The  temporo  sphenoidal  lobe  lies  almost  wholly 
below  a  line  drawn  horizontally  backwards  from  the 
external  angular  process.  The  upper  borders  of  the 
optic  thalamus  and  corpus  striatum  are  about  on  a 
level  with  the  top  of  the  pinna.  They  are  situate 
opposite  the  temporal  region,  and  the  anterior  limit 
of  the  corpus  striatum  about  corresponds  to  the 
pterion. 

The  following  more  detailed  account  of  the  topo- 
graphy of  the  brain  is  given  by  Dr.  Pteid. 

The  base  line,  from  which  all  perpendicular 
lines  are  drawn,  runs  through  the  lowest  part  of  the 
infraorbital  margin  and  tlie  middle  of  the  external 
auditory  meatus. 

Longitudinal  fif^sure  of  cerehrum. — A  line  runniirg 
along  the  median  line  of  the  top  of  tlie  head  from  the 
root  of  the  nose  to  the  occipital  protuberance. 

Transverse  fissure. — A  line  from  the  occipital 
protuberance  to  the  external  auditory  meatus. 

Fissure  of  Sylvius. — A  line  from  a  point 
inches  behind  the  external  angular  process  f  to  a- 
point  f  of  an  inch  below  the  most  prominent  part  of  the 
parietal  eminence  x.  The  first  f  of  an  inch  of  the 
line  will  represent  the  main  fissure,  and  the  rest  of 
the  line  will  indicate  the  horizontal  limb.  The 
ascending  limb  will  start  from  the  posterior  end  of 
the  line  indicating  the  main  fissure,  and  run  vertically 
upwai'ds  for  about  one  inch. 

Fissure  of  Rolando. — From  the  base  line  draw 
two  vertical  lines  upwards,  one  a  b  from  the  de- 
pression in  front  of  the  meatus,  and  another  c  d 
from  the  posterior  border  of  the  mastoid  process  at 
its  root.  There  is  thus  formed  a  four-sided  figure, 
bounded  above  and  below  by  the  lines  of  the  longi- 
tudinal fissure  and  the  horizontal  limb  of  the  Sylvian 
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iissuie,  and  ia  front  and  beliind  by  the  two  vertical 
iiries.    A  diagonal  line  D  E  drawn  from  the  iDosterior 


.superior  angle  to  the  anterior  inferior  angle  of  the 
sjuice  will  be  over  the  fissure  of  Rolando.  In  tlu^ 
.ulult,  the  upper  end  of  the  fissure  lies  half  an  incli 
behind  the  centre  of  the  median  line  of  the  head, 
measured  from  the  root  of  the  nose  to  the  oceipitai 
protuberance  (Thane).  The  line  of  the  fissure  forms 
with  the  median  line  of  the  head  an  angle  of  about 
67°  (Hare).  * 

The  paricto-occ'qntal  fissure  runs  outM--ards  and 
a  little  forwards  on  the  brain  for  about  one  inch. 
It  IS  nearly  at  right  angles  to  the  longitudinal  fissure 
and  lies  from  2  to  3  ium.  in  front  of  the  lambda 
(Horsley). 

Frontal  lohe.—A.  line ,  drawn  backwards  from 
the  supraorbital  notch  to  within  \  of  an  inch  of  the 
luie  for  the  fissure  of  Rolando,  and  parallel  with  the 
longitudinal  fissure,  will  mark  the  superior  frontal 
sulcus.  The  frontal  part  of  the  temporal  ridge  will 
indicate  the  second  frmital  sulcus.  The  first,  second, 
and  third  frontal  convolutions  will  thus  Ije  mapped 
out.  The  ascending  frontal  convolution  will  occupy 
a  space  about  f  of  an  inch  broad,  parallel  with,  and 
in  front  of,  the  Kolandic  line. 

Parietal  Zoie.— The  intraparietal  sulcus  commences 
near  the  horizontal  limb  of  the  Sylvian  fissure  aud 
ascends  midway  between  the  line  of  the  fissure  of 
Rolando  and  the  centre  of  the  parietal  eminence.  It 
roaches  a  point  below  tlie  Jjorizontal  level  of  the 
siipenor  frontal  sulcus,  nnd  then  turns  backwards  to 
run  midway  between  the  longitudinal  fissure  and  the 
ventre  of  tlio  parietal  eminence  (Horsley).  In  tl-.e 
«pace  above  this  sulcus  there  is  in"  front,  paralh-1 
with  the  whole  length  of  the  fissure  of  Rolando,  tlic 
ascending  i)arietal  convolution,  and  behind  the 
superior  parietal  lobule.    The  .space  below  the  sulcus 
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indicates  in  its  anterior  part  tlie  supramargiiial 
cun^olution,  filling  np  tlie  most  prominent  part  of 
tlie  parietal  eminence,  and  in  its  posterior  part  the 
angular  gyrus. 

Teniporo-sphenoidal  lobe. — Bounded  above  by  tlie 
line  of  the  Sjdvian  fissure,  below^  by  the  upper 
border  of  the  zygoma,  and  a  line  continued  back  from 
that  border  to  a  point  midway  between  the  occipital 
protuberance  and  the  posterior  border  of  the  mastoid 
at  its  root  G.  The  anterior  end  of  the  lobe  reaches  as 
far  as  the  posterior  superior  border  of  the  malar  bone. 
Its  posterior  end  is  bounded  by  a  line  (slightly  convex 
backwards)  drawn  from  the  posterior  end  of  the 
Sylvian  fissure  to  the  point  G.  A  line  running 
parallel  with  the  Sylvian  line,  and  one  inch  below  it, 
yv]]\  indicate  the  first  temporo-sphenoidal  sulcus,  and 
another  parallel  line,  three-quarters  of  an  inch  below 
again,  will  mark  the  second  temporo-sjihenoidal  sulcus. 
The  superior,  middle,  and  inferior  temporo-sphenoidal 
convolutions  will  thus  be  mapped  out. 

The  occipital  lobe  occupies  the  remaining  sur- 
face of  the  scalp,  being  bounded  below  by  the  inner 
half  of  the  superior  curved  line,  and  in  front  by  the 
parieto-occipital  sulcus  and   the  temporo-sphenoidal 

lobe.  . 

The  cortical  centi  cs  of  the  bi  aiii.— A  know- 
ledge of  the  position  of  these  centres  is  most  impor- 
tant in  enabling  certain  brain  lesions  to  be  localised, 
and  in  guiding  the  surgeon  in  ojjerations  upon  the 
cerebral  cortex.  The  precise  area  of  each  centre  has 
not  yet  been  very  accurately  defined,  and  the  exact 
limits  of  each  area  are  still  in  some  details  indefinite, 
ft  must  be  borne  in  mind  also  that  one  area  fuses 
with  another.  The  following  account  is  based  mainly 
upon  that  given  by  Dr.  Gowers. 

The  lower  limb. ^The  posterior  part  ot  tlie 
superior  frontal  convolution,  the  upi.er  parts  of  tho 
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ascending  frontal  and  ascending  parietal  convolutions; 
tlie  upper  and  anterior  part  of  the  superior  parietal 
lobule,  and  a  part  of  the  mesial  surface  of  tlie  brain 
(over  the  paracentral  lobule  and  a  part  of  the  quadrate 
lobe).  T!ie  area  for  the  foot  lies  in  the  anteiior  part 
of  the  district. 

The  upiKT  limb. — The  middle  third  of  the 
ascending  parietal  and  ascending  frontal  convolutions. 
The  shoulder  centre  lies  in  the  upper  part  of  the  area, 
the  elbow  lower  down,  and  the  hand  in  a  still  lower 
part  of  the  district. 

The  face. — The  upper  part  of  the  lower  third  of 
the  ascending  parietal  and  ascending  frontal  convolu- 
tions. The  centre  for  the  angle  of  the  mouth  is  in 
the  upper  segment  of  this  area. 

The  tongue  and  lips. — The  lowest  part  of  the 
ascending  frontal  convolution. 

^  The  area  of  motor  speech. — The  tongue  area  and 
adjacent  part  of  the  third  frontal  convolution. 

The  area  of  the  sense  of  hearing  occupies  the 
posterior  part  of  the  first  temporo-sphenoidal  con- 
volution. 

Of  the  l>raiii  generally  little  has  to  be  said.  In 
a  surgical  sense,  it  presents  itself  simply  as  a  large 
mass  of  soft  tissue  that  may  be  damaged  by  shaking 
as  gelatine  may  be  sliaken  in  a  case.  As  it  is  of  very 
yielding  structure,  and  does  not  entirely  fill  the 
cranial  cavity,  it  may,  as  it  svci'e,  be  thrown  about 
within  the  skull,  and  be  damaged  by  collision  with  its 
walls.  Of  the  exact  mechanism  of  concussion  or 
sliaking  of  the  brain  little  is  known,  and  it  cannot  be 
said  tliat  experiments,  such  as  those  of  M.  Gama, 
witli  a  bulb  of  isinglass  witliin  a  glass  matrass,  tend  to 
tlirow  mucli  liglit  upon  the  subject.  In  contusion  or 
bruising  of  the  brain,  it  i.s  noticed  that  the  lesion  is 
very  much  more  frequently  .situate  on  the  under  sur 
face,  botli  as  regards  the  cerebrum  and  cerebellum, 
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than  on  any  other  part  (Prescott  Hewett).  To  this 
statement,  however,  there  is  the  strildng  exception 
that  those  parts  of  the  base  of  the  cerebrum  that  rest 
upon  the  hirge  basal  collection  of  the  cerebi'O- spinal 
fluid  are  tlie  least  often  contused.  These  parts  include 
the  medulla,  the  pons,  and  the  interpeduncular  space. 


Fiij.  8.— The  Motor  Centres  of  tlie  Cortex.    (Jfoflijic  1  /ro.ii  Gowers.) 

Ill  Aira  nf  tlic  lot;. 
=  Area  of  llie  upi'cr  liml). 
///  Area  of  the  face. 
\\\  Aroa  nf  l.lic  tongue. 


;i  Area  of  motor  speech. 

Sensory  rcb'ion.arca  nf  licarinp. 
Oilier  markings  asiu  Fig.  7. 


The  brain  is  very  lavislily  supplied  with  blood- 
vessels. The  main  arterial  trunks  (vertebral  and 
internal  carotid)  are  both  rendered  tortuous  befoTo 
entering  the  skull,  with  the  object  probably  of 
diminishing  the  effects  of  the  heart's  sy.stole  upon  the 
brain.  On  enteriug,  they  are  almost  immediately 
blended  into  an  anastomosing  circle  (circle  of  Willis"), 
which  has  the  effect  of  equalising  the  cerebral  chcu- 
lation.  Ligature  of  one  common  carotid  may  produce 
no  effect  upon  the  bi-aiu,  although  the  mortality  after 
this  operation  is  mainly  due  fjo  cerebral  complications. 


ciiap.  lu.j       Blood-V£Ssels  OF  Brain: 
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One  carotid  and  the  t\\o  vertebrals  would  appear  to  lie 
able  to  bring  enougli  blood  to  the  brain,  which  blood 
will  be  as  evenlj'  distributed  as  hithei'to  by  the  circle 
of  Willis.  Both  common  carotids  have  been  ligatured, 
or  one  carotid  has  been  secured,  wlien  its  fellow  of  the 
opposite  side  has  been  occluded  by  disease,  and  no 
marked  cerebral  disturbances  have  followed.  In  no 
case,  however,  has  the  patient  recovered  when  the 
interval  between  the  closing  of  the  two  vessels  was 
less  than  a  few  weeks.  The  vertebral  arteries  can 
carry  a  sufficient  amount  of  blood  to  the  brain  if  only 
the  strain  be  thrown  upon  them  gradually,  and  the 
brain  be  allowed  to  accommodate  itself  slowly  to  the 
change.  Plugging  of  any  of'  the  smaller  cerebral 
arteries  by  emboli,  as  a  rule,  leads  at  once  to  a  marked 
disastrous  result.  Such  embolism  is  met  with  in 
surgery  in  connection  with  aneurism  of  the  common 
carotid.  In  simply  examining  such  aneurisms,  a 
little  piece  of  the  clot  contained  in  the  sac  has  been 
detached,  has  been  carried  up  into  the  brain,  and  has 
produced  a  plugging  of  one  of  the  cerebral  vessels. 
Thus,  liemiplegia  has  followed  upon  the  mere  exami- 
nation of  a  carotid  aneurism,  as  in  a  case  I'ecorded 
by  Mr.  Teale,  of  Leeds.  Fergusson's  treatment  of 
aneurism  at  the  root  of  the  neck,  by  displacing  the 
clots  by  manipulation,  has  been  abandoned  on  tliis 
same  score.  In  the  second  case  treated  by  manipula- 
tion hy  this  surgeon,  a  case  of  subclavian  aneurism, 
imralysis  of  tlie  left  side  of  the  body  followed  at  once 
upon  the  fir.st  handling  of  the  tumour. 

The  pulsations  of  the  brain  may  be;  communicatod 
to  any  tuiriours  or  collections  of  fluid  that  reach  the 
surface  of  the  brain  through  an  aperture  in  the  skull. 
Such  pulsations  are  synchronous  with  the  artc^rial 
puls(',  but  the  sphygmographic  tracings  of  the  cerebral 
pulsation  exhibit  also  tlio  "respiratory  curve." 

Althoiigh  wounds  of  the  brain  bleed  freely,  the 
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bleeding  is  checked  without  difficulty,  the  vessels 
being  capable  of  ready  conti-action.  Large  tumours 
have  been  excised  from  the  cortex  of  the  brain, 
witliout  undue  trouble  from  hcemorrhage. 


CHAPTER  IV. 

THE  ORBIT  AND  EYE. 

The  orbit. — The  antero-posterior  diameter  of  the 
orbib  is  about  If  inches,  its  vertical  diameter  at  the 
base  a  little  over  1^  inches,  audits  horizontal  diameter 
at  the  base  about  li  inches.  The  diameters  of  the 
globe  are  as  follows :  transverse,  24  mm.  ;  antero- 
posterior, 2-l:-5  mm.  ;  vertical,  23  mm.  (Brailey).  The 
eye-ball  is  therefore  nearer  to  the  upper  and  lower 
margins  of  the  orbit  than  it  is  to  the  sides,  and  the 
greatest  interval  between  the  globe  and  the  orbital 
wall  is  on  the  outer  side.  The  interior  of  the  orbit  is 
most  conveniently  reached  by  incisions  made  to  the 
outer  side  of  the  globe,  and,  in  excision  of  the  eye- 
ball, the  scissors  are  usually  introduced  on  that  side 
when  the  optic  nerve  has  to  be  divided.  In  excising 
the  left  eye,  however,  it  may  be  more  convenient  to 
divide  the  optic  nerve  from  the  inner  side.  The 
hones  forming  the  floor,  the  roof,  and  the  inner  wall  of 
the  orbital  cavity,  are  very  thin,  especially  in  the  last- 
named  situation-.  Thus,  foreign  bodies  thrust  into 
the  orbit  have  readily  penetrated  into  the  cranial 
cavity,  into  tlie  nose  and  etlimoidal  cells,  and,  wlien 
directed  from  above,  into  the  antrum.  In  several 
instances,  a  sharp  pointed  substance,  such  as  the  end 
of  a  stick  or  foil,  has  been  thrust  into  the  brain 
through  the  orbit,  and  has  left  but  little  external 
evidence  of  this  serious  lesion.    Nelaton  mentions  a 
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case  in  wliich  the  internal  carotid  arter3'was  M-oundec] 
through  the  orbit.  Certain  ca.ses  of  pulsating  orbital 
tumour  which  depend  upon  a  communication  between 
the  carotid  artery  and  the  cavernous  sinus  have  a 
traumatic  oriirin. 

A  reference  to  the  relations  of  the  orbital  loalls  will 
show  that  a  tumour  may  readily  invade  tlie  orbit  by 
S[)reading  from  (1)  the  base  of  the  skull,  (2)  from  the 
nasal  fosstt,  (.3)  from  the  antrum,  and  (4)' from  the 
temporal  or  zygomatic  foss;e.   In  any  of  tliese  instances 
the  growth  may  enter  the  orbit  by  destroying  the 
intervening  thin  layers  of  bone,  and,  in  tumours  of 
■  the  antrum,   this  is  the  usual  mode  of  entry.  It 
may,  however,  extend  more  readily  from  the  cranial 
cavity  through  the  optic  foramen  or  sphenoidal  fissure, 
from  the  nose  through  the  nasal  duct,  and  from  the 
two  fossa3  named  through  the  spheno-maxillary  fissure. 
After  violent  blows  upon  the  temple  blood  has  found 
Its  way  into  the  orbit  tlirough  the  spheno-maxillary 
fissure,  and  has  led  to  subconjunctival  ecchymosis. 
Distension  of  the  fi  ontal  sinus  by  retained  mucus  or 
pus  may  lead  to  a  prominent  tumour  at  the  upper  and 
inner  margin  of  the  orbit,  above  tlie  level  of  the 
tendo  oculi,  whicli  may  cause  displacement  of  the 
globe  downwards,  outwards,  and  forwards.    The  bones 
of  the  orbit  are  peculiarly  apt  to  be  the  seat  of  ivory 
exostoses,  which  may  in  time  entirely  occupy  tlie  orbital 
cavity.    At  the  upijer  and  outer  angle  of  the  orljit  a 
congenital  sebaceous  cyst  is  sometimes  met  with.  It 
lies  Ijoneath  tlie  orl)icularis  muscle,  and  is  often  con- 
nected at  some  depth  with  the  orbital  periosteum 

The  capsule  of  Toiion._The  best  description 
of  this  capsule  has  been  giv.m  by  Mr.  Lockwood  ;  of 
his  researches  Prof  Cunningham  provides  the  follow- 
ing resume  : 

The  capsule  is  a  firm  loost;  membrane  spread  over 
the  posterior  ,Hhs  of  the  globe,  the  cornea  alone  l,cing 
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free  from  it.    In  front  it  lies  under  the  ocular  con- 
jiuictiva,  with  which  it  is  intimately  connected,  and  it 
ends  by  blending  with  that  membrane  close  to  the 
margin  of  the  cornea.    Behind  it  fuses  with  the  sheath 
of  the  optic  nerve,  wliere  the   latter  pierces  the 
sclerotic.    The  surface  of  the  membrane  towards  the 
globe  is  smooth,  and  is  connected  to  the  eye-ball  by 
some  soft  yielding  areolar  tissue.    It  thus  forms  a 
kind  of  dome  for  the  globe,  a  species  of  socket  in 
which  it  moves.    The  posterior  surface  of  the  capsule 
is  in  contact  with  the  orbital  fat.    The  tendons  of  the 
ocular  muscles  pierce  the  capsule  opposite  the  equator 
of  the  globe.    The  lips  of  the  openings  through  which 
the  four  recti  pass  are  prolonged  backwards  upon  the 
muscles,  in  the  form  of  sheaths,  very  much  as  the 
infundibulif orm  fascia  is  prolonged  upon  the  cord  from 
the  internal  abdominal  ring.    Mr.  Lockwood  points 
out  that  each  of  these  four  apertures  is  strengthened 
by  a  vertical  slip  of  fibrous  tissue,  the  intracapsular 
ligament.    As  the  capsule  is  fixed  at  various  pomts  to 
the  wall  of  the  orbit,  these  ligaments  act  as  pulleys, 
and  protect  the  globe  from  pressure  during  contrac- 
tion of  the  muscles.     AVhen  the  insertions  of  the 
recti  muscles  are  divided  in  cases  of  strabismus,  the 
capsule  is  distinctly  seen  after  the  conjunctiva  has 
been  cut  through,  and  requires  also  to  be  divided 
before  the  section  of  the  muscle  can  be  properly  made. 
The  capsule  is  of  some  importance  in  this  procedure. 
After  its  division,  the  muscle    does    not  entirely 
retract  and  lie  shrunken  within  the  orbit.    Its  con- 
nections with  the  capsule  still  give  it  some  hold  upon 
the  globe,  and  still  enable  it  to  act  upon  that  struc- 
ture     Moreover,  the  attachments  of  the  capsule  to 
tlie  margins  of  the  orbit  prevent  the  muscles  from 
entirely  retracting,  and,  even  when  the  globe  has  been 
removed,  they  give  them  some  basis  to  act  upon,  and 
thus  tend  to  preserve  some  little  mobility  m  the  stump. 
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Of  these  orbital  attaclmients  tlie  suspensory 
ligament  of  Lockwood  is  the  most  important.  It 
stretches  across  the  fore  part  of  the  orbit  after  the 
fashion  of  a  hammock,  and  supports  the  e_ye-ball.  Its 
two  extremities  are  attaclied  respectively  to  the 
iiKilar  and  lachrymal  bones.  Below  the  eye-ball  it 
widens  out,  and  blends  with  the  capsule  of  Tenon. 
iStrong  bands  pass  from  the  sheaths  of  the  external  and 
internal  recti  muscles  to  the  malar  and  lachrymal 
bones  respectively.  They  limit  excessive  rotation  of 
the  globe  in  an  outward  or  iirward  direction.  The 
action  of  the  superior  rectus  is  checked  by  its  connec- 
tion with  the  levator  palpebrae,  and  that  of  the  infei'ior 
rectus  by  the  connection  of  its  tendon  with  the 
suspensory  ligament. 

Mr.  Lockwood  points  out  that  in  removing  the 
upper  jaw  the  surgeon  should  take  care  to  preserve 
the  attachments  of  tlie  suspensory  ligament.  If 
these  be  destroyed  the  eye-ball  sinks  downwards. 

The  orbit  behind  Tenon's  fascia  is  occupied  by  a 
large  quantity  of  loose  fat,  in  addition  to  the  ocular 
muscles,  the  vessels,  and  nerves.  It  is  by  the  absorp- 
tion of  this  fat  that  the  sunken  eye  is  produced  in 
cases  of  emaciation  and  prolonged  illness.  This 
tissue  affords  a  ready  means  for  the  spread  of  ©a'Bsila^l 
ahscoss.  Such  an  abscess  may  follow  injuries, 
cei-tain  ocular  inflammations,  periostitis,  etc.,  or  may 
.spread  ftom  adjacent  parts.  The  pus  may  occupy  the 
entire  cavity,  displacing  tlie  eye-ball  forwards,  limit- 
ing its  movements,  and  causing,  by  interference  with 
the  circulation,  gi'oat  redness  of  the  conjunctiva  and 
swelling  of  the  lids. 

Foreign  bodies,  some  of  them  of  rcmarkabln  size 
and  shape,  have  lodged  for  long  periods  of  time  in 
the  orbital  fat  without  causing  much  troub](>.  Thus 
Lawson  )-eports  a  case  Avliere  a  piece  of  an  iron 
hat-peg,   tlu-ce  inches  long,   was  eiubcddcd   in  the 
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orbit  for  several  days  without  the  patient  being 
aware  of  it.  A  stranger  case,  in  some  ways,  is  tliat 
reported  by  Furneaux  Jordan  :  "A  man,  who  was 
employed  in  thresliiug,  became  the  subject  of  severe 
ophthalmia.  At  the  expiration  of  several  weeks,  tlio 
patient,  whilst  pressing  his  finger  on  the  lower  eyelid, 
suddenly  ejected  from  a  comfortable  bed  of  warm  pus 
a  grain  of  wheat,  which  had  shot  forth  a  vigorous 
green  sprout."  Tlio,  orbital  fat  affords  also  an  excel- 
lent nidus  for  growing  tumours.  Fractures  of  the 
inner  wall  of  the  orbit  involving  the  nasal  fossEe  or 
sinuses,  may  lead  to  extensive  emphysema  of  the  orbital 
cellular  tissue.  The  air  so  introduced  may  cause  the 
globe  to  protrude,  may  limit  its  movements,  may 
spread  to  the  lids,  and  will,  in  any  case,  be  increased 
in  amount  by  blowing  the  nose,  etc. 

The  ortoitsiS  Biaiisclcs, — Tlie  four  recti  muscles 
end  in  thin,  flat  membranous  tendons.  The  tendon 
of  the  external  or  internal  rectus  muscle  is  frequently 
divided  for  strabismus.  The  width  of  the  tendons 
varies  from  7  mm.  to  9  mm.  They  are  inserted  into 
the  sclerotic  near  the  cornea.  The  internal  rect\is  is 
inserted  6-5  mm.  from  the  corneal  margin,  the  ex- 
ternal 6-8  mm.,  the  inferior  7-2  mm.,  and  the  superior 
8  mm.  (Merkel). 

The  external  and  inferior  recti  are  the  longest, 
bhe  internal  rectus  is  the  broadest,  and  the  superior  is 
the  narrowe.st  and  slightest. 

The  orbital  arteries  are  small,  and  seldom  give 
rise  to  trouble  wlien  divided '  in  excising  the  globe, 
since  they  can  be  readily  compressed  against  the  bony 
walls  of  the  cavity.  Pulsating  tumours  of  this  pai  t 
may  be  due  to  traumatic  aneurisms  of  one  of  the 
orbital  arteries,  or  may  depend  upon  an  arterio-venous 
aneurism  formed  Ijetween  the  internal  carotid  artery 
and  the  cavernous  sinus.  Pressure  also  upon  the 
ophthalmic  vein  (as  it  enters  the  sinus),  by  an  aneurism 
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of  the  internal  carotid  vessel,  may  iiroJuce  all  the 
symptoms  associated  with  pulsating  orbital  tumours. 

The  orbital  iiovvcs  may  lie  damaged  in  wounds 
of  the  orbit,  or  in  fractures  of  tlie  orbit  and  of  the 
l>ftse  of  the  skull.  They  may  be  pressed  upon  Iby 
tumours  from  various  parts,  by  aneurisms,  ha^morr- 
Jiagic  and  inflammatory  efi'usions.  Thus  Lawson  re- 
cords a  case  in  which  tlie  optic  nerve  was  divided  by  a 
stab  through  the  ujjper  eyelid,  without  the  globe  being 
injured,  and  without  any  bone  being  fractured.  The 
same  nerve  has  also  been  conq^letely  torn  across  in 
fractures  of  the  orbit,  and  has  been  pressed  upon  in 
fractures  involving  the  lesser  wing  of  the  sphenoid. 
The  third,  fourth,  and  sixth  nerves,  and  the  first  divi- 
sion of  the  fifth,  may  be  aflected  in  cases  of  aneurism 
involving  the  internal  carotid  artery,  where  they  lie  in 
relation  with  the  cavernous  sinus.  They  may  readily 
lie  pressed  upon,  also,  by  any  growth  involving  the 
s[)henoidal  fissure,  such  as  a  j^eriosteal  node  springing 
from  the  margin  of  the  fissure,  while  the  sixth  nerve, 
from  its  more  intimate  connection  with  the  base  of  the 
skull,  has  been  directly  torn  across  in  a  fracture  in- 
volving that  part  (Prescott  Hewett). 

In  paralysis  of  liie  third  nerve  there  is 
drooping  of  the  upper  lid  (ptosis) ;  the  eye  is  almost 
motionless,  presents  a  divergent  squint  form  unop- 
posed action  of  the  external  rectus  muscle,  and  cannot 
bo  moved  eitlier  inwards,  upwards,  or  directly  down- 
wards. Rotation,  in  a  direction  downwards  and  out- 
wards, can  still  be  effected  by  the  superior  oblique  and 
outer  rectus  muscles.  The  pupil  is  dilated  and  fixed ; 
the  power  of  accommodation  is  much  impaired,  there 
is  diplopia,  and  sometimes  a  little  protrusion  of  the 
globe  from  relaxation  of  the  recti  muscles.  These 
symptoms  refer  to  complete  paralysis  of  the  nerve. 
In  cases  of  partial  paralysis,  only  one  or  two  of  tho 
above  symjil.oms  may  be  present. 
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m  paraSysis  ofJlfR  foHi-Jh  hcvvc  tliere  is  often 

but  little  change  to  be  seen,  since  the  function  of  the 
superior  oblique  muscle,  su[)pliecl  by  tliis  nerve,  may, 
in  part,  be  performed  vicariously.  "  There  is  usually 
oiily  very  slight  defect  in  the  mobility  of  the  eye  ; 
what  there  is  occurs  chiefly  in  the  inner  and  lower 
angle  of  the  field  of  vision  ;  there  is  deviation  of  tlie 
eye  inwards  and  upwards  on  lowering  the  object, 
and  simply  upwards  when  it  is  turned  far  towards 
the  healthy  side  "  (Erb).  In  any  case  there  will  be 
diplopia,  especially  in  certain  positions  of  the  globe. 

In  paralysis  of  tSic  sixth  nerve  there  is  con 
vergent  strabismus,  with  consequent  diplopia,  and  an 
inability  to  rotate  the  eye  directly  outwards. 

Sometimes  all  the  oculo-motor  nerves  of  the  eye 
are  paralysed,  and  in  such  cases  the  lesion  is  probably 
situated  either  at  their  nuclei  of  origin  or  at  the 
cavernous  sinus,  in  the  wall  of  which  the  nerves  lie 
close  together. 

In  paralysis  of  the  first  division  of  the  fiftli 
there  is  a  loss  of  sensation  in  all  the  conjunctiva,  except 
such  as  covers  the  lower  lid  (supplied  by  the  palpebral 
branch  of  the  infraorbital  nerve),  loss  of  sensation  in 
the  globe,  and  in  the  skin  supplied  by  the  supratrochlear 
and  supraorbital  nerves,  and  in  the  mucous  and  cuta- 
neous surfaces  supplied  by  the  nasal  nerve.  No  reflex 
movements  (winking)  follow  upon  irritation  of  the 
conjunctiva,  although  the  patient  can  be  made  to  wink 
on  exposuig  the  eye  to  a  strong  light,  the  optic  nerve 
in  this  case  transmitting  the  impression  to  the  facial 
nerve.  Sneezing  also  cannot  be  excited  by  instating 
the  raucous  membrane  in  the  anterior  part  of  the  nose. 
Desti'uctive  ulceration  of  the  cornea  may  follow  this 
paralysis,  due  partly  to  damage  to  the  trophic  liranclies 
contained  in  the  paralysed  nerve,  partly  to  the  auajs- 
thesia  which  renders  the  part  readily  injured,  and 
partly  to  the  loss  of  the  rellex  cflect  of  the  sensory 
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nci-vos  upon  the  calibre  of  the  l)loo(l-ves.sols,  wlieroby 
the  inflammation  is  permitted  to  go  uncontrolled 
( N" ettleship). 

In  paralysis  of  the  cervical  sympatSielic 

there  is  narrowing  of  the  palpebral  fissure  from 
sinne  drooping  of  the  upper  lid,  ap])arent  recession 
of  the  globe  within  the  orbit,  and  some  nai-row- 
ing  of  the  pupil  from  paralysis  of  the  dilator 
muscle  of  tlie  iris,  which  muscle  is  supplied  by  the 
sympathetic.  The  drooping  of  the  upper  lid  may  be 
explained  by  the  fact  tliat  each  eyelid  contains  a  layer 
of  unstriated  muscle  hbre.  That  in  the  upper  lid  arises 
from  the  under  surface  of  the  levator  palpebraj,  and 
is  attached  to  the  tarsal  cartilage  near  its  upper  mar- 
gin (Fig.  11).  This  layer  of  muscle,  which,  when  in 
action,  would  keep  up  the  lid,  is  under  the  influence  of 
the  cervical  sympathetic.  The  recession  of  the  globe 
is  supposed  by  some  to  be  due  to  paralysis  of  the 
r.rbitalis  muscle  of  H.  Miiller.  This  muscle  bridges 
over  the  spheno-maxillary  fissure,  is  comjwsed ''of 
unstriatecl  fibres,  and  is  innervated  by  the  sympathetic. 
Contraction  of  the  muscle  (as  produced  by  irritation 
of  the  cervical  sympathetic  in  animals)  causes  ]3ro- 
trusion  of  tlie  globe,  while  section  of  the  sympathetic 
111  the  neck  produces  retraction  of  the  eye-ball  (CI. 
llfrnard).  No  changes  are  observed  in  the  calibre 
ot  the  blood-vessels  of  the  globe. 

The  globe ;  the  cornea — The  thickness  of  tho 
r-'  M-nea  varies  from  9  irim.  in  tlie  central  parts  to  1  -1  mm. 

the  periphery.  One  is  apt  to  bo  a  little  deceived  as 
t"  its  thickness,  and  on  introducing  a  knife  into  the 
coi-iiea,  the  instrument,  if  not  entered  at  the  proper 
angh;,  may  be  thrust  for  some  little  distance  among 
tho  lamina;  of  tho  part.  In  front  the  cornea  is  covered 
by  stratified  epithelium.  When  this  layer  has  been 
removed  by  abrasion,  a  white  deposit  of  h^ul  salts  may 
take  place  in  the  exposed  corneal  tissue  in  cases  where 
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lead  lotions  are  used.  The  bulk  of  the  cornea  is  made 
up  of  a  great  number  of  fibrous  lamellce,  between 
■which  are  anastomosing  cell  spaces  containing  the 
corneal  corpuscles.  If  the  nozzle  of  a  fine  .syringe 
be  thrust  into  the  coi-neal  tissue,  the  network  of  cell 
spaces  can  be  filled  with  injection  (Eecklinghausen's 
canals).    When  suppuration  takes  place  within  the 


proper  corneal  tissue,  it  is  probably  along  these  canals, 
modified  by  inflammation,  that  the  pus  spreads,  thus 
producing  onyx.  Tlie  cornea  contains  no  trace  of 
blood-vessels,  except  at  its  extreme  periphery,  where 
the  capillaries  of  the  sclerotic  and  conjunctiva  end  in 
loops.  This  lack  of  a  direct  blood  supply  renders 
the  cornea  prone  to  inflame  Rjiontiineously  in^  the 
cachectic  and  ill-nourished.  When  inflamed,  the  tissue 
always  becomes  opaque.    In  the  aftection  known  as 
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interstitial  keratitis,  blood-vessels  from  the  arteries  at 
the  mai-giu  of  the  cornea  penetrate  into  the  substance 
of  the  cornea  for  some  distance.    As  these  vessels  will 
be  some  little  way  below  the  surface,  and  will  be  covered 
by  the  hazy  corneal  tissue  that  is  the  result  of  the 
disease,  their  scarlet  colour  is  much  toned  down,  and 
a  strand  of  such  vessels  is  called  a  "  salmon  patch." 
Tn    the    condition  known    as  pannus,   the  cornea 
appears  to  be  vascularised  ;  but  here,  owing  to  con- 
tinued irritation,  vessels,  derived  from  the  neighbour- 
ing conjunctival  arteries,  pass  over  the  cornea  just 
l)eneath  its  epithelial  covering,   leaving  tlie  cornea 
]:iroper  as  bloodless  as  ever.    The  term  arcus  sejiilis  is 
applied  to  two  narrow  white  crescents  that  appear  at 
the  periphery  of  the  cornea,  just  within  its  margin,  in 
the  aged,   and  in  certain  morbid  conditions."  The 
crescents  are  placed  at  the  upper  and  lower  margins, 
.•nid  their  points  meet  midway  on  either  side  of""  the 

<  |-rnea.    They  are  due  to  fatty  degeneration  of  the 

<  Mi'neal  tissue,  and  tlie  change  is  most  marked  in  the 
layers  of  the  cornea  just  beneath  the  anterior  elastic 
lamina,  %.e.  in  the  part  most  influenced  by  the  raarcdnal 
bK:,od-vessels.  In  spite  of  its  lack  of  a  direct  blood 
supply,  wounds  of  tlie  cornea  heal  kindly.  The  cornea 
is  very  lavishly  supplied  with  nerves,  estimated  to 
be  from  forty  to  forty-five  in  number.  They  are 
derived  from  the  ciliary  nerves,  enter  the  cornea 
through  tiie  fore  part  of  the  sclerotic,  and  are  dis- 
tributed to  every  part  of  the  tunic.  In  glaucoma, 
a  disease,  tlie  phenomena  of  wliich  depend  upon  greatly 
mcreased  intraocular  pressure,  the  cornea  ))ecomes 
anrestlietic.  This  depends  upon  the  pressure  to  which 
tlie  cihary  nerves  are  exposed  before  tlieir  branches 
reach  the  cornea.  a.lso  Nerve  supply  of  tlu^  eve- 
ball,  page  54.)  ' 

The  sriorotic,  choroid,  and  iris.~The  scUrotic 
IS  thickest  behind,  and  tiiinnest  aljout  a  quarter  of 
E— 4 
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an  inch  from  the  cornea.    When  the  globe  is  ruptured 
by  violence  it  is  the  sclerotic  that  most  commonly 
yields,  the  rent  being  most  usually  a  little  ^W  f™';; 
the  cornea,  i.e.  in  or  about  the  thinnest  part  of  the 
tunic     A  rupture  of  the  cornea  alone  from  violence 
is  not  common.    The  sclerotic  may  be  ruptured  while 
the  lax  conjunctiva  over  it  remains  untorn.    in  such 
a  case  the  lens  may  escape  through  the  rent  m  the 
sclerotic,  and  be  found  under  the  conjunctiva  At 
the  point  of  penetration  of  the  optic  nerve  the  sclerotic 
is  th  n,  and  pierced  by  numerous  holes  for  the  passage 
of  ner;e  bundles.    Thi^  weakened  part,  the  lamir.a 
cribrosa,  plays  an  important  part  in  glaucoma  (page 
63)     It  gives  the  stippled  appearance  to  the  optic 
pfpilla.    Brailey  states  that  the  lateral  parts  of  the 
sclerotic    are  thinner    than    the  upper  and  lowei 
segments,  the  inferior  part  being  the  thickest  and 
tfe  external  wall  the  thinnest.    It  happens,  therefore, 
ibat  under  the  influence  of  intraocular  pi-essure  the 
eve  expands  more  laterally  than  in  the  vertical  c  irec- 
tfon     it  is  mainly  to  the  denseness  and  unyie  ding 
cCacter  of  the  sJlerotic  that  must  be  ascnbe^^^^ 
severe  pain  (due  to  pressure  on  nerves;  expeiiencecl 
n  tl  osl  eye  .affections  associated  with  mcrea-sed  intra- 
ocular tension  (glaucoma,  etc.).    The  cUro^d  is  the 
vascular  tunic  o  the  globe,  and  carries  its  mam  blood- 
ve    Is     Between  tlfe  choroid  and  sclerotic  are  two 
Il  n  membranes,  the  lamina  suprachoroidea  and  lamina 
f  sea   w^iich  are  separated  from  oue  aiiotlier  by  a 
Umnh  Tpace     In  injuries  to  the  globe,  tberefore,  ex- 
ISve  bteediiig  may  take  place  between  these  two 
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f'-w  parts  of  the  body  that  may  be  tlie  seat  of  mela- 
notic growths.  These  growths  are  sarcomatous  tumours 
CLUitriining  a  large  amount  of  pigment,  and  occur  only 
where  pigment  cells  are  found.    In  the  choroid  coa'^t 
pigment  cells  are  very  abundant.    The  iris  is,  from 
its  great  vascularity,  very  easily  inflamed.     From  its 
relations  to  the  cornea  and  sclerotic  it  happens  that 
inflammation  in  those   tunics   can   spread  without 
difficulty  to  the  iris.    On  the  other  hand,  the  vessels 
of  the  iris  and  choroid  are  so  intimately  related  that 
inflammations  set  up  in  the  iris  itself  have  every  in- 
ducement to  spread  to  the  choroidal  tunic.  When 
the  iris  is  inflamed  its  colour  becomes  altered,  owing 
to  the  congestion  of  the  part  and  to  the  efiusion  of 
lymph  and  serum  that  takes  place  in  its  substance. 
The  swelling  to  which  it  becomes  subject,  together 
■with  the  effusion,  produce  a  blurring  of  its  delicate 
reticulated  structure,  as  seen  through  the  cornea. 
Owing  also  to  the  swollen  condition  of  the  little  mem- 
brane, the  pupil  becomes  encroached  on,  and  appears 
to  be  contracted,  while  the  movements  of  the  mem- 
brane are  necessarily  rendered  very  sluggish.    If  it  be 
remendjereil  that  the  greater  part  of  the  posterior 
suvface  of  the  iris  is  in  actual  contact  with  the  lens 
capsule,  it  will  be  understood  that,  inflammatory  ad- 
hesions may  readily  take  place  between  the  two  ])arts 
(Fig.  10).    After  iritis,  therefore,  it  is  common  to  And 
the  posterior  sur-face   of    the    iris  (most  often  its 
pupillary  margin)  adherent  to  the  lens  capsule  by 
bands  of  lymph,  either  entirely  or  in  one  or  more 
different  points.     8uch  adhesions  constitute  posterior 
synechia;,  tlie  term  anterior  synechia  being  ai)plied  to 
adhesions  between  the  iris  and  the  cornea.     In  iritis 
also  the  lens  may  l)ecomc  involved,  and  the  condition 
of  secondary  or  infla,mmatory  cataract  bo  pi'oduced. 
The  iris  is  not  very  closely  attached  at  its  in.sertion. 
Thus,  in  cases  of  injuiy  to  the  (lye,  it  may  be  toi-n 
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more  or  less  from  its  attacliments  without  any  dainago 
being  done  to  the  other  tunics.    The  ms  has  been 
completely  torn  away  in  a  few  ^^'^L^^^ 
escaped  thvoudi  a  wound  of  the  globe.     The  ciliaij 
"ocesses  have\een  thus  exposed.    Congemtal  absence 
of  the  iris  has  been  recorded.    In  cases  of  penetratmg 
wounds  of  the  cornea  the  iris  i^^^^^^^.P^f  PJf^'^^- 
It  is  so  delicate  and  yieldmg  a  membrane  that  m  pei- 
formin-  iridectomy  the  necessary  piece  of  the  n-is  can 
beTeiz^d  and  pulled  out  through  the  corneal  m~ 
without  offering  sensible  resistance.    The  membia  e 
also  derives  much  support  from  its  contact  with  the 
lens  for  in  cases  wheie  the  lens  has  been  displaced 
into  the  vitreous  or  has  been  removed  by  operation 
the  iris  is  observed  to  be  tremulous  when  the  globe  s 
moved.     Although  very  vascular    the  ins  seldom 
bleeds  much  when  cut,  a  _  circumstance  ^1^^^  ^  P  ° 
bably  due  to  the  contraction  of  the  musculai  hbies 
Zt  exist  so  plentifully  within  it.    Sometimes  the 
iris  presents  a'congenital  gap  m  i  s  -^^^^^ 
runs  from  the  pupil  downwards  and  a  little  inwaids 
This  condition  Is  Lnown  as  coloboma  -f^^^^, 
to  the  persistence  of  the  "choroidal  cleft      In  o  e 
cases  there  can  be  seen  stretchuig  across  tbe  j', 
Bome  shreds  of  iJie  pupillary  ^-embrane  f^.n.^^ 
this  membrane,  which  is  apparent  for  a  fe^J^J^  ^ . 
birth  in  some  animals,  is  entirely  absorbed  ^^^o^^^^^^^^ 
It  will  now  be  convenient  to  take  note  of  the 
blood  and  nerve  supply  of  the  globe. 

Blood  supply  of  tlic  cyc-l>all— 1.  The  shou 
ciliary  arteries  (from  the  ophthalmic)  pm-ce  t^;-  « 
close  to  the  optic  nerve,  run  some  httle  ^^ay  m  tne 
outer  coat  of  the  choroid,  and  then  break  up  into  a 
c.nillarv  plexus  that  makes  up  the  mam  part  of  the 
Xe  horo  dal  coat.  In  front  this  plexus  gives  some 
^  to  the  ciliary  processes.  The  vei-  vom  the^^^^ 
vessels  are  disposed  in  curves  as  they  comcigc  to  tour 
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nr  live  main  tfuiiks  (von;\3  vortieo.sa'),  wliicli  pici-cn  the 
sclerotic  midway  between  the  cornea  and  the  ojitic 
nerve.  In  the  choroid  they  lie  external  to  the 
arteries. 

2.  The  two  long  ciliary  arteries  (from  the 
ophthalmic)  pierce  the  sclerotic  to  the  outer  side 
vt  the  optic  nei-ve,  and  run  forwards,  one  on  either 
side,  until  they  I'each  the  ciliary  I'egion,  where  they 
break  up  into  branches  that,  by  anastomosing,  form  a 
vascular  circle  about  the  periphery  of  the  iris  (the 
circulus  major).  From  this  circle  some  branches  pass 
to  the  ciliary  muscle,  while  the  rest  run  in  the  iris  in 
a  converging  manner  towards  the  pupil,  and  at  the 
margin  of  the  pupil  form  a  second  circle  (tlie  circulus 
minor). 

3.  The  anterior  ciliary  arteries  (from  tlie  muscular 
and  lachrymal  branches  of  the  ophtlialmic)  pierce 
the  sclerotic  (perforating  branches)  about  a  line 
behind  the  cornea,  join  the  circulus  major,  and  give  off 
branches  to  the  ciliary  processes,  where  they  form 
copious  anastomosing  loops.  These  arteries  lie  in  the 
subconjunctival  tissue.  Their  episcleral,  or  non-per- 
forating branches,  are  very  small  and  numerous,  and 
are  invisible  in  the  normal  state  of  the  eye.  In 
iidlammation,  however,  of  the  iris  and  adjacent  parts, 
those  vessels  ap|)ear  as  a  narrow  pink  zone  of  line 
vessels  round  the  margin  of  the  cornea,  that  run 
nearly  parallel  to  one  another,  are  very  closely  set, 
and  do  not  move  with  the  conjunctiva.  This  zone  is 
known  as  the  zone  of  ciliary  congestion,  or  the  circum- 
cornoal  zone. 

4.  The  vessels  of  the  conjunctiva  are  derived  from 
the  lachryiriMl  and  two  jmlpcbra]  arteries.  These 
ve.ssels,  in  cases  of  inflammation,  are  i-eadily  dis- 
tinguished from  those  last  described.  They  are  of 
comf)arat.ively  large  size,  an;  tortuous,  are  of  a  bright 
bnck-red  colour,    can    be    easily    jnovcd    with  the 
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conjunctiva,  and  as  easily  emptied  of  t'-ir  Wood  by 
pressure.    The  differences  presented     y  these  tvNO 
set?  of  vessels  serve  in  one  ^vay  to  distn.guish  m- 
flammation  of  the  conjunctiva  from  that  mvo  vjng 
deeper  parts.    The  con  unctival  vessels  around  ti  e 
maiSn  if  the  cornea  form  a  closer  plexus  of  anasto- 
nrS  capillary  loops,  which  becou.e  congested  m 
s^ere  sufDerficial  inflammation  of  the  cornea,  and 
miy  then  form  a  zone  around  the  n.argm  of  the 
Cornea   which  can,   however,  be  distmgmshed  from 
JlTe     dliary  zone "  by  the  general  characters  just 
named'    The  retina  has  a  vascular  system  of  its  own 
supplied  through  the  arleria  centralis  rettnce,  ^l^i^h  i 
nowhere  in  direct  commumcation  with  the  choroidal 
ve  sell  except  just  at  the  entrance  of  the  o^.tic  nerve 
Indeed  the  outer  layers  of  the  retina  which  are  in 
ielatioi;  with  the  choroid  coat  are  entu'ely  des  .tute  f 
vessels     Thus,  when  the  central  artery  of  the  letina 
becomes  plugged,  sudden  blindness  follows,  anxl  as  he 
meai^^  VoUaferal  circulation  that  is  estabhshed  by  he 
miiuite  anastomoses  about  the  entrance  of  the  nei^e 
S  q^  e  insufficient,  the  retina  soon  becomes  c^dema^ 
tons  and  inflamed.    A  permanent  plugging  of  tbe 
Sntr^l  artery  means,  therefore,  M-cti-l  e.tincU^^^^^ 
of  the  vascular  system  of  the  i^tma.    J  ^^^f^ 
of  embolism  only  a  branch  of  the  ^-^^tmal  a  «  s 
pln-.ed,  the  patient  retaimng  vision  except  m  that 
nai-rof  the  retina  supplied  by  the  branch. 
^    In  cases  of  haemorrhage  between  the  choroid  and 
retina  the  blood  must  come  from  the  choroidal  vessels 
and  in  haemorrhage  into  the  vitreous,  which  ot ten 
fol  ows  injury,  the  blood  may  be  derived  from  the 
^SvoLl^  since  they  run  m  the  ^^^.rX^^^ 
that  n>embrane,  or  from  the  vessels  m  the  ciluu) 

N^ii-vc  M.,n>ly  of        cyo-l,all.-l.  The  ciliary 
nerfer7erived  from  the  lenticular  ganglion  and  the 
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nasal  nerve  pierce  tlie  sclerotic  close  to  tlie  optic  nerve, 
and  pass  forwards  between  the  sclerotic  and  the 
choroid,  supplying  those  parts.  They  enter  the  ciliary 
muscle,  form  a  jilexus  about  the  periphery  of  the  iiis, 
and  then  send  fibres  into  the  iris,  which  form  a  fine 
plexus  as  far  as  the  pupil.  They  send  branches  through 
the  fore  part  of  the  sclerotic  to  the  cornea.  Thus  the 
eye-ball  obtains  through  these  nerves  its  sensory  fibres 
from  the  nasal  branch  of  the  first  division  of  the  fifth, 
its  motor  fibi^es  for  the  ciliary  muscle  and  sphincter 
iritlis  from  the  third  nerve,  and  many  sympathetic 
fibres,  among  which  are  those  that  su]>ply  the  dilator 
muscle  of  the  iri.s.  2.  The  conjunctiva  is  supplied  by 
four  nerves  :  above,  tlie  supratrochlear  ;  on-  the  inner 
side,  the  infratrochlear ;  on  the  outer  side,  the  lachry- 
mal (all  branches  of  the  first  division  of  the  fifth)  ;  and 
below  by  the  palpebral  branches  of  the  second  division 
of  the  fifth.  As  the  ciliary  nerves  pass  forwards 
between  the  choroid  and  the  sclerotic,  it  will  be  seen 
that  they  are  readily  exposed  to  injurious  pressure 
against  the  unyielding  sclerotic  in  cases  of  increased 
intraocular  tension. 

The  sensation  of  the  globe  itself  is  derived 
solely  from  the  first  division  of  the  fifth.  In  inflam- 
matory affections  of  the  globe,  as  in  corneitis  or  iritis, 
besides  the  pain  actually  felt  in  tlie  eye,  there  is 
pain  referred  along  other  branches  of  the  first  division 
of  the  fifth.  There  is  pain  over  the  forehead  along  the 
supi^atrochlear,  supraorbital,  and  lachrymal  branches 
(circumorbital  paiti),  and  pain  down  the  side  of  tlie 
nose  following  the  nasal  nerve.  Or  the  pain  may  spread 
to  the  second  division  of  the  fifth,  and  discomfort,  be 
felt  in  the  temporal  region  (orbital  l)ranch  of  second 
division),  or  be  referred  to  the  up))er  jaw  and  upper 
teeth.  These  affections  are  associated  also  with  much 
lachrymation,  the  lachrymal  gland  being  also  sujiplied 
through  the  first  division  of  the  fifth.  Photophobia, 
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or  intolerance  of  light,  is  common  in  inflammatory 
affections  of  the  eye.    In  this  condition  there  is  spasm 
of  the  orbicnlar  muscle,  keeping  the  eye  closed,  or 
closing  it  on  the  least  exposure  to  irritation.  Here 
the  nerve  most  active  is  the  branch  of  the  facial  to 
the  orbicularis,  and  the  reflex  irritation  reaches  that 
nerve  either  through  the  branches  of  the  fifth  in  the 
cornea  and  conjunctiva,  or  through  the  disturbed 
optic  nerve.    Photophobia  is  most  marked  in  super- 
ficial afiections  of  the  cornea,  and  is  often  much 
benefited  by  a  seton  in  the  temporal  region.  This 
acts    apparently  by    counter  -  irritation    of  another 
division  (the  second)  of  the  fifth  nerve  supplied  to 
the  region  of  the  temple.    The  relations  between 
the  nasal  nerve  and  the  orbital    contents  receive 
many  illustrations  in  practice.    Thus,  if  the  front 
of  the  nose  be  struck,  or  the  skin  over  _  its  lower 
part  be  irritated,   as  by  squeezing  a  painful  boil, 
profuse  lachrymation  will  frequently  be  produced. 
Snuff,  too,  by  stimulating  the  nasal  branch  of  the 
ophthalmic  nerve,  often  makes  the  eyes  of  the  un- 
initiated to  water ;  and  it  is  well  known  that  there  are 
many  disturbances  about  the  nose,  and  the  anterior 
part  of  the  nasal  fossffi,  that  can  "  make  the  eyes 
water."    Herpes  zoster  often  provides  a  remarkable 
illustration  of  the  intimate  relation  between  the  nasal 
nerve  and  the  eye.    In  this  affection,  wlien  the  regions 
of  the  supraorbital  and  supratrochlear  branches  of  the 
first  division  are  alone  implicated,  the  eye  is  usually 
unaffected  ;  but  when  tlie  eruption  extends  over  the 
part  supplied  by  the  nasal  nerve,  i.e.  runs  down  the 
side  of  the  nose,  then  there  is  very  commonly  some 
inflammation  of  the  eye-ball.     In  frontal  neuralgia 
watering  of  the  eye  (irritation  of  the  lachrymal  branch) 
is  verv  frequently  met  with. 

The    «laiiseioiis  area  of  Ihe   eye— Pene- 
trating wounds  of  the  cornea  alone,  or  of  the  sclerotic 
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;iloue,  belli ud  the  ciliary  region,  are  by  ]io  means 
serious  ;  but  M'ounds  invoh'ing  the  ciliary  body,  or  its 
iuniicdiute  vicinity,  are  •a\)t  to  assume  the  gravest 
characters.  Inilainmation  in  the  ciliary  region  is 
jieculiarly  obnoxious,  on  account  of  the  important 
vascular  and  nerve  anastomoses  tliat  take  place  in  the 
]iart.  Indeed,  as  regards  blood  and  nerve  supply,  there 
is  no  more  important  district  in  the  eye-ball.  From 
the  ciliary  body  also  inflammations  can  spread,  more 
or  less,  directly  to  the  cornea,  iris,  choroid,  vitreous, 
and  retina.  Plastic,  or  purulent  inflammation  of  the 
ciliary  body,  after  injury,  is  tlie  usual  starting  point 
of  sympalhetic  ophthalmia.  In  this  terrible  afl'ection 
destructive  inflammation  is  set  np  in  the  sound  eye, 
which  is,  however,  not  usually  involved  until  two  or 
three  months  after  the  other  eye  has  been  injured. 
"  Although  at  present  the  exact  nature  of  the  process 
which  causes  sympathetic  inflammation  is  unknown, 
and  though  its  path  has  not  been  fully  traced  out,  it  is 
(iTtain  (1)  that  the  change  starts  from  the  region 
most  richly  supplied  Ijy  branches  of  the  ciliary  nerves, 
viz.  the  ciiiaiy  body  and  iris  ;  (2)  that  its  first  effects 
are  generally  seen  in  the  same  part  of  fclie  sympathising 
eye;  (3)  that  the  exciting  eye  has  nearly  always  beeii 
wounded,  and  in  its  anterior  part ;  and  that  decided 
plastic  inflammation  of  its  uveal  tract  is  always 
I)resent  ;  (-1)  that  inflammatory  changes  have  in  some 
cases  been  found  in  the  ciliary  nerves  and  optic  nerve 
of  the  exciting  eye.  The  morbid  influence  lias  of  late 
years  been  generally  l)elieved  to  pass  along  the  ciliary 
nerves,  but  the  earlier'  hypothesis  of  transmission 
along  th(!  optic  nerve  has  recently  be(!n  revived,  and 
further,  the  blood-vessels,  lymphatics,  and  even  the 
blood  itself  are,  at  the  present  time,  claimed  by 
din'(Tent  authors  as  jn-obable  channels"  (Nettlesliip). 

T)ie  It'MS  measures  J.  of  an  incli  fi'om  side  to  side, 
and  ]-  of  an  incli  from  before  backwards.     It,  together 
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with  its  capsule,  is  in  all  parts  perfectly  transparent 
and  perfectly  non-vascular.    The  lens  may  easUy  be 
loosened    or    displaced   by   partial    rupture    of  its 
suspensory  ligament,  and  may  find  its  way  into  the 
anterior  chandaer,  or,  more  commonly,  back  mto  the 
vitreous.    The  lens,  if  disturbed,  may  swell,  and  by 
the  pressure  thus  exercised  cause  great  damage  to  the 
important  structures  adjacent  to  it.    The  capsule  is 
very  brittle  and  elastic,  and  when  torn  its  edges  curl 
outwards.  It  has  to  be  lacerated  in  all  cataract  opera- 
tions, and  maybe  ruptured  by  many  forms  of  violence 
applied  to  the  eye-ball.    When  the  capsule  is  wounded 
the  aqueous  humour  enters,  and  is  imbibed  by  the 
lens  fibres,  which  in  consequence  swell  up,  and  become 
opaque,  thus  producing  a  traumatic  cataract.    In  the 
various  forms  of  cataract  the  whole  lens,  or,  more 
commonly,  some  portion  of  it,  becomes  the  seat  ot 
opacity.    This  often  commences  in  the  nucleus,  and 
for  a  long  while  remains  limited  to  tiiat  part ;  or  it 
may  first  involve  the  cortex,  aud  in  such  a  case  the 
opacity  takes  the  form  of  a  series  of  streaks  that  pomt 
towards  the  axis  of  the  lens,  and  are  dependent  upon 
the  arrangement  of  the  lens  fibres.      "  In  so-called 
'concussion  cataract,'  where  after  a  blow  on  the  eye  a 
part  of  the  lens  becomes  opaque,  it  appears  probable 
that  the  capsule  has  been  very  slightly  torn  opposite 
to  the  opacity  "  (Lawford). 

Of  the  retina  it  is  only  necessary  to  observe  tiiat 
its  connection  with  the  choroid  is  so  slight  that  it 
may  easily  be  detached  from  that  membrane  by 
ha^morrhagic,  or  other  eflusions,  and  may  indeed  be  so 
detached  by  a  simple  blow  upon  the  g  obe.  H^ven 
when  extensively  detached  it  remains,  ho%yever,  as 
a  rule  attached  at  both  the  optic  disc  and  the  ora 
serrata  The  optic  nerve  as  it  passes  from  the  bram 
receives  its  perineural  sheath  from  the  pia  mater,  and, 
in  addition,  two  other  sheaths  ;  an  outer  from  the 
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dui'M,  mater,  and  an  inner  from  the  arachnoid.  These; 
slieatlis  remain  distinct  and  separate,  n,nd  the  two 
[I  spaces  enclosed  may  be  injected,  tlie  outer  from  the 
II  subdural,  the  inner  from  the  subarachnoid  space.  Thus 
iutiammatory  affections  of  the  cerebral  meninges  can 
readily  extend  along  the  optic  nerve  to  the  optic  disc 
thi'ough  these  spaces  in  the  nerve  sheath,  while  in 
ca.ses  of  intracranial  disease  other  than  meningeal,  the 
mischief  may  extend  from  the  brain  to  the  disc  along 
the  interstitial  connective  tissue  in  the  nerve.  These 
connections  may  serve  in  part  to  explain  the  frequent 
association  of  optic  neuritis  with  intracranial  disease. 
0[)tic  neuritis  nearly  always  implies  that  the  optic 
disc  or  papilla  is  inflamed,  but  in  exceptional  cases  the 
changes  are  limited  to  that  part  of  the  nerve  behind 
the  globe  (retro-bulbar  neuritis).  The  entire  length  of 
the  ojitic  nerve  within  the  orbit  is  28  mm.  to  29  mm. 

The  aqueous  and  viti-eous  liuinours. — 
The  aqueous  tills  the  space  between  the  capsule  and 
suspensoi-y  ligament  of  the  lens  and  the  cornea.  The 
iris  di\-ides  this  s^jace  into  two  parts,  the  anterior 
and  ]i(jsterior  chambei*s.  Since,  however,  the  iris  is 
largely  in  actual  contact  with  the  lens,  it  happens 
tliat  tlie  posterior  chamber  is  represented  by  a  littJe 
angular  interval  between  the  ii'is,  tlie  ciliary  processes, 
and  the  zonula  of  the  lens  (Fig.  10).  The  deptli  of 
the  anterior  chamber  is  3*6  mm.  The  cornea  at  its 
circumference  breaks  up  into  bundles  of  fibres,  which 
are  partly  continued  into  the  front  of  the  iris,  and 
which  constitute  the  ligamentum  pectinatura  iridis. 
Between  the  processes  of  this  ligament  there  are 
intervals  which  lead  into  certain  cavernous  S])acos 
called  the  K[iaces  of  Fontana.  These  spaces  in  their 
turn  communicate  with  a  lai-go  circular  canal  situate 
in  the  sclerotic  close  to  its  junction  with  the  cornesi, 
and  known  as  the  canal  of  Schlemm.  This  space  is 
in  communication  with  the  veins  of  tin;  anterior  part 


6o 


Surgical  Apr  lied  Anatomy.     [Chap.  iv. 


of  the  sclerotic,*  and  thus  throu-li  this  somewliat 
complicated  channel  the  aqueous  chamber  is  brought 
into  relation  with  the  venous  circulation.  This  re- 
lation probably  explains  the  ready  absorptive  powers 

of  the  aqueous. 
Thus,  if  pus 
linds  its  way 
into  the  ante- 
rior chandjer 

'I  (iiypopyon)  it 

is  usually  read- 
ily absorbed. 
The   same  ajv 
plies  to  mode- 
I'ate  extravasa- 
tions of  blood 
in  the  chamber, 
and  the  speedy 
removal  of  such 
effusions  con- 
trasts with  the 
difficulty  that 
IS   experienc  ed 
in  the  absoq> 
tion    of  blood 
from  the  vitre- 
ous chamber. 
The  treatment 
of  soft  cataracts 
by  the  "  needle  operation  "  depends  for  its  success  upon 
tlie  absorptive  powers  of  the  aqueous.    In  this  i)ro- 
cedure,the  lens  capsule  having  been  torn  through,  and 
the  cata,ract  broken  up  with  needles,  the  removal  ot 

*  The  preciso  manner  in  xvlneh  those  spnccs  f  ""JV";":'-;*;;;?,!!' 
fcjchwulbu. 


Fig.  10. 


-Section  ot  Globe,  showing  Iris,  Lens 
Ciliary  Region,  etc.    (After  Allen  Thomson.) 
n  Cornea  •  6  sclernlic  ;  c,  lens  ;  d.  iris  ;  e.  cilinr.v  pro- 
/  con  unctivn  ;  ./,  rnn.'il  of  Sdilemiii ;  eaiinl 
ofV.'lic;  i,.inleri»r  nnir.xin  of  vitreous  linniour  ; 
clioruid  covered  Ijy  retina  ;  k.  iiciueous  cbaiulicr. 
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the  opaqtio  debris  is  left  to  tlie  aqueous,  and  it  is  not 
long  before  its  efficacy  in  that  direction  is  seen. 

The  vitreous  takes  little  active  share  in  ocular 
maladies.  It  may  be  secondarily  aflected  in  inflamma- 
tion of  adjacent  parts,  may  be  the  seat  of  hfemorrhages, 
and  is  often  occupied  by  opaque  bodies  of  various 
kinds.  Foreign  bodies  have  lodged  in  the  vitreous 
for  considerable  periods  without  causing  any  symp- 
toms. The  muscaj  volitantes  that  so  often  trouble  the 
myopic  are  due  to  little  opaque  matters  in  the  vitreous, 
and  very  often  have  exactly  the  appearance  that  the 
corpuscles  of  the  vitreous  present  when  seen  under 
the  microscope. 

The  vitreous  is  readily  separated  from  the  retina 
except  behind,  opposite  the  disc  where  the  artery  to 
the  lens  enters  in  the  foetus. 

This  vessel  is  a  branch  of  the  central  artery  of  the 
retina,  and  may  persist  as  a  fibrous  cord  in  adult  life. 
In  some  rare  cases  it  has  continued  to  transmit  blood, 
and  in  such  instances  its  pulsation  can  be  seen  by  the 
ophthalmoscope. 

Olaiicoina.  is  a  disease  the  symptoms  of  which 
are  all  dependent  upon  an  increase  in  the  intraocular 
tension  of  the  globe.  The  increased  tension  is  due 
to  an  excess  of  fluid  within  the  eye-ball,  and  this  would 
appear  to  be  due  to  certain  changes,  seldom  absent 
in  the  glaucomatous,  that  interfere  with  the  normal 
escape  of  this  fluid.  Normally  there  is  a  consta,nt 
movement  of  fluid  from  the  vitreous  througli  the 
suspensory  ligament  into  the  posterior  chamlier,  and 
thence  round  the  pu[)illary  margin  of  the  iris  to  the 
anterior  chamber.  This  fluid  is  derived  mainly  from 
the  ciliary  body,  and  in  a  less  degree  from  the  pos- 
terior surface  of  the  iris.  Atrophy  of  the  epithelium 
on  the  ciliary  body  is  .said  to  lead  to  diminished  ten- 
sion. From  the  anterior  cham})er  the  fluid  can  escape 
into  the  veijis  through  the  gaps  in  the  iigamcntum 
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pectinatum  already  alluded  to  (Fig.  10).    It  is  re 
markable  that  in  nearly  every  case  of  glaucoma  these 
<raps  are  occluded  by  the  complete  obliteration  ot  the 
angle  between  the  periphery  of  the  iris  and  the  cornea, 
which  angle  is  normally  occupied  by  the  ligaraentum 
pectinatum.   The  importance  of  the  peripheral  part  ot 
the  anterior  chamber  in  relation  to  the  outflow  ot 
fluid  from  the  eye  is  shown  in  many  ways,    it  this 
part  be  blocked  by  the  iris  in  perforation  of  the  cornea, 
or  by  the  lens  in  some  dislocations  of  that  t^ody,  in- 
creased tension  of  the  globe  is  apt  to  follow.    A  like 
increase  of  tension  is  said  to  attend  the  application  ot 
the  actual  cautery  to  the  sclero-corneal  margm  and 
some  cases  of  episcleritis.    Dr.  Brailey  believes  that 
.some  outflow  also  takes  place  along  the  optic  nerve. 
It  is  well  known  that  pressure  upon  that  nerve  may 
produce  ffidema  of  the  disc.     The  relief  given  to 
o-laucoma  by  iridectomy  appears  to  depend  upon  the 
circumstance  that  the  operation  practically  opens  up 
ac^ain  these  channels   of    communication  from  the 
aqueous,  since  the  procedure,  to  be  successful,  shou  d 
involve  an  incision  so  far  back  on  the  sclerotic  as  to 
fully  pass  through  the  angle  just  alluded  to.    it  is 
needful  also  that  the  iris  should  be_  removed  quite  up 
to  its  attachment,  and  that  the  portion  resected  shoul 
-    be  considerable.    The  symptoms  of  glaucoma  are  aU 
explained  by  the  efl'ects  of  the  abnormal  tension.  Thus, 
the  ciliary  nerves  are  compressed  against  the  unyield- 
ing sclerotic,  and  give  rise  to  intense  pam,  ^JJlle  the 
disturbance  in  their  function  shows  itsc  f  in  the  faxed 
and  dilated    pupil  and  in   the  anaesthetic  cornea^ 
Perhaps  the  first  parts  to  sufler  from  compression  a  e 
£'e  retinal  blood-vessels,  and  the  effect  upon  them  will 
b    ^ost  obvious  at  the  periphery  of  the  retuia 
nt  the  extreme  limit  of  the  retinal  circulation.  Henco 
tZ:t^  gradually  narrowing 
which  is  constant  in  glaucoma,  while  the  piessuie 
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>ipon  the  oj^tic  nerve  produces  those  flashes  of  lii^lit 
and  otJier  .spectra  which  occur  in  the  disease.  The 
"wealcest  part  of  the  sclerotic  is  at  the  di.so  at  the 
lamina  cribrosa.  This  [)art  rapidly  yields  under  the 
pressure,  and  so  produces  the  "glaucomatous  cup." 
Pressure  in  the  opposite  direction  pushes  the  lene; 
forward,  and  thus  nai'rows  the  anterior  chamber ; 
while  the  general  interference  witli  the  ocular  circula- 
tion is  shown  in  tlie  distended  vessels  that  appear 
upon  the  globe. 

The  eyelids. — The  skin  over  the  eyelids  is  ex- 
tremely thin  and  delicate,  and  shows  readily  through 
its  substance  any  extravasation  of  blood  that  may 
fin-m  beneath  it.  Its  laxity,  moi-eover,  renders  it  very 
well  adapted  for  certain  plastic  operations  that  are 
performed  upon  the  part.  Its  loose  attachments 
cause  it  to  be  readily  influenced  by  traction,  and  the 
shrinking  of  cicatrices  below  the  lower  lid  is  very  apt 
to  di-aw  that  fold  away  fi'om  the  globe,  and  so  produce 
the  condition  of  eversion  of  tlie  lid  known  as  ectropion. 
The  contraction  of  the  conjunctiva  after  inflammatory 
conditions,  or  after  it  has  been  subjected  to  destructive 
agencies,  is  prone,  on  the  other  hand,  to  curl  either  lid 
inwards  towards  the  globe,  and  to  thus  produce  entro- 
pion. The  lids  present  many  transverse  folds;  one  of 
these  on  the  upper  lid,  deeper  and  more  marked  tlian 
the  rest,  divides  the  lid  into  two  parts,  the  part  below 
being  that  that  covers  the  globe,  the  part  above  being 
that  in  relation  with  the  soft  structures  of  the  orlut. 
In  emaciation  the  lid  bccotnes  much  sunken  in  tlio 
line  of  this  fold.  Incisions  should  follow  the  direc- 
tion of  these  folds.  The  lids  are  very  freely  supplied 
with  blood,  and  arc  often  the  seat  of  ntevi  and  othrr 
va.scular  growths.  Rodent  ulcer  so  frecpiently  attacks 
this  part  that  it  was  originally  known  as  "  Jacob'.s 
ulcer  of  the  eyelid." 

The  following  layer.s  are  found  in  either  lid  in 
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order:  (1)  The  skin ;  (2)  the  subcutaneous  tissue; 
(.3)  the  orbicularis  palpebrai'nm  ;  (4)  the  tarsal  carti- 
lage and  ligament ;  (5)  the  layer  of  Meibomian  glands; 

and  (6)  the  conjunctiva. 
In  the  upper  lid  the  le- 
vator palpel)rBe  is  found 
passing  to    the  tarsal 
cartilage.    The  subcu- 
taneous tissue  is  very 
lax,  and  hence  the  lids 
swell  greatly  when 
Gjdematous.  or  when  in- 
flamed, and  when  the 
seat  of  hfemorrhage.  On 
this  account  it  is  inad- 
visable to  apply  leeches 
to  the  lids,  on  account 
of  the  extensive  "  black 
eye"  that  may  follow. 
This  tissue  is  peculiar 
in  coni;aining   no  fat. 
At  the  edge  of  the  lids 
are  found  the  eyelashes, 
the  oritices  of  the  Mei- 
bomian glands,  and  of 
some  raoditied  sweat  and 
sebaceous  glands.  This 
edge,  like  other  points 
of  junction  of  skin  and 
raucous    membrane,  is 
apt  to  be  the  seat  of 
irritative  affections.  Be- 
ing a  free  border  also, 
the  circulation  is  termi- 
nal, and  stagnation  in  the  blood  current  is  not  diffiailt 
to  produce.    -Sycosis,  an  inflammation  mvolvmg^  the 
hair  follicles  and  some  of  the  glands 


9 

Pig.  11.— Vertical  Section  tlwough 
Upper  Eyelid,   (yl/ter  Waldeyer.) 

a.  Skin  ;  h.  nii)iriilavis  ;  ?/,  its  oilinry  piirt 
n,  invohiiiuiy  iiuiscie  of  cvolul ;  d,  (;(in- 
iniictiva;  e.  tarsal  ;  A  M":!  «v 

iiiliui  pl.-mil;  n,  niodillort  sweat  gWinil 
/i,  I'i'plaslies  ;  },  post  tarsal  glamls. 


!it  the  edge  of  the 
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lid,  is  among  the  most  common  of  ophthalmic  affec- 
tions. The  common  stye  also  is  a  suppuration  in 
the  connective  tissue  or  in  one  of  the  glands  at 
the  margin.  On  everting  the  lid  the  Meil)omian 
glands  can  be  seen  through  the  conjunctiva  as 
lines  of  yellowish  granules.  The  common  tarsal 
cyst  is  a  retention  cyst  developed  in  one  of  these 
glands. 

Two  arteries  supply  either  lid :  a  palpebral  branch 
of  the  ophthalmic  running  along  the  inner  part  of 
each  lid,  and  a  branch  of  the  lachrymal  along  the 
outer  part  of  each  lid.  Tour  nerves  supply  the  upper 
eyelid,  the  supraorbital,  the  supra-  and  infratrochlear, 
and  the  lachrymal.  One  nerve  supplies  the  lower  lid, 
the  infraorbital.  Some  of  the  lymphatics  of  the  eye- 
lids enter  the  fore-auricular  glands,  hence  in  cases  of 
chancre  of  the  lid  the  bubo  has  nearly  always  been 
noticed  in  front  cf  the  parotid  gland. 

The  conjunctiva — The  ocular  part  of  this 
membrane  is  thin,  very  loosely  attached,  and  not  very 
e.xtensively  supplied  with  blood ;  the  palpebral  portion 
is  thicker,  more  closely  adherent,  and  more  vascular. 
At  the  edge  of  the  cornea  the  conjunctiva  becomes 
continuous  with  the  epithelium  covering  that  tunic. 
The  looseness  of  the  ocular  conjunctiva  allows  it  to  be 
freely  moved  about,  and  is  of  great  value  in  some 
operations  :  as,  for  example,  in  Teale's  operation  for 
syrablepharon,  where  a  bridge  of  conjunctiva,  dis- 
sected u])  from  the  globe  above  the  cornea,  is  drawn 
down  over  the  cornea  to  cover  a  iw  surface  in 
contact  with  the  lower  lid.  This  lax  tissue  favours 
the  development  of  oedema  (chemosis),  which  in 
extreme  cases  may  reach  such  a  degree  that  the  patient 
cannot  close  his  eye.  The  vessels  also,  b(!ing  feebly 
aui)j)orted,  are  prone  to  give  way  under  no  great 
provocation.  Thus,  subconjunctival  haimorrhages  may 
occur  from  severe  vomiting,  or  during  a  paroxysm  of 
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wliooDuig  cough.    Blood  also  may  find  its  way  beneath 
the  membrane  in  fractures  of  the  base  of  the  skull. 
Hajmorrhages  beneath  the  membrane  are  unlike  other 
extravasations  (bruises),  in  that  they  retain  their 
scarlet   colour.    This  is  due  to  the  fact  that  the 
thinness  of  the  conjunctiva  allows  oxygen  to  reach  the 
blood  and  retain  for  it  an  arterial  character.  Severe 
inflammation  of  the  conjunctiva   may  lead  to  con- 
siderable cicatricial  changes,  as  is  the  case  in  other 
mucous  membranes,  and  especially,  perhaps,  in  the 
urethra.    The  contraction  of  the  conjunctiva  after 
destructive  processes  is  apt  to  lead  to  entropion.  If 
both  the  ocular  and  the  corresponding  part  of  the 
palpebral  conjunctiva  have  been  destroyed,  the  two 
raw  surfaces  left  will  readily  adhere ;  the  lid  will 
become  fused  to  the  globe,  and  the  condition  called 
symblepharon  be  produced.    This  condition  concerns 
the  lower  lid,  and  is  generally  brought  about  by  lime 
or  other  caustics  being  accidentally  introduced  be- 
tween the  under  lid  and  the  globe. 

In  one  common  form  of  inflammation  of  this 
membrane  a  number  of  little  "  granulations  "  appear 
upon  the  palpebral  conjunctiva.  These  are  not 
real  granulations,  since  no  true  ulceration  of  the 
part  takes  place,  but  they  appear  to  be  made  up, 
some  of  nodules  of  adenoid  tissue,  others  of  en- 
larged mucous  follicles  and  of  hypertrophied  papillas, 
all  of  which  structures  are  normally  found  m  the 
membrane.  The  condition  is  knoNvn  as  "granular 
lids,"  and  is  associated  with  the  formation  of  much 
new  tissue  in  the  deeper  parts  of  the  membrane. 
From  the  absorption  of  this  new  tissue  and  of 
these  granulations  a  contracting  cicatrix  results, 
leading  to  much  puckering  of  the  membrane,  and 
often  to  entropion  and  inversion  of  the  eyelashes 
In  purulent  oplithalmia  the  cornea  is  in  great  risk  ot 
destruction,  owing  to  the  strangulation  of  its  vessels, 
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and  to  the  efl'ects  possibly  of  the  discharge  directly 
upon  the  membrane. 

The  lachi-yiiial  apparatus—The  lachrymal 
gland  IS  ni vested  by  a  special  fascia  which  separates 
It  from  the  general  cavity  of  the  orbit ;  and,  accordin<. 
to  iillaux,  this  little  body  can  be  removed  without 
opening  the  greater  space  of  the  orbit.  The  o-land 
may  mHame,  and  become  so  enlarged  as  to  appear  as 
a  tumour,  which  may  displace  the  globe  downwards 
and  inwards,  and  press  forwards  the  oculo-palpebral 
fold  of  conjunctiva.  If  an  abscess  forms,  it  most 
usually  breaks  through  the  skin  of  the  upper  lid. 
Oysts  of  the  gland  (dacryops)  are  due  to  obstruction 
ana  distension  of  some  of  its  ducts. 

The  lachrymal  sac  is  situated  at  the  side  of  the 
nose  near  the  inner  canthus,  and  lies  in  a  groove  on 
the  lachrymal  and  superior  maxillary  bones      On  its 
outer  side,  and  a  little  anteriorly,  it  receives  the 
lachryrn^a  canals.    In  front  of  the  sac  is  the  tendo  oculi. 
If  the  two  lids  be  forcibly  drawn  outwards  this  tendon 
can  be  readily  felt  and  seen,  and  is  the  great  guide  to 
the  sac.    It  can  also  be  felt  as  it  is  tightened,  when  the 
lids  are  firmly  closed.  It  crosses  the  sac  at  right  angles 
and  at  about  the  junction  of  its  upper  third  with^  its 
lower  tvvo-thirds.    A  knife  entered  immediately  below 
the  tendon  would  about  open  the  middle  of  the  sac,  and 
It  may  be  noted  that  a  lachrymal  abscess,  when  about  to 
discharge,  always  points  below  the  tendon.  Epiphora, 
or  overflow  of  tears,  is  due  in  the  main  to  two  causes': 
1)  lo  an  obstruction  in  any  part  of  the  lachrymal 

lowir         ?  ''""'T'  '-^"y  that  removes  the 

Wer  punctura  from  its  contact  with  the  globe,  as 

Zlw       ?!,  ««t''°Pion,   in   entropion,  in 

«w  hng  of  the  lower  lid,  etc.    Facial  palsy  causes 
epiphora,  because,  the  orbicular  muscle  being  relaxed 
the  punctum  falls  away  from  the  globe,  and,  moreover' 
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the  passage  of  the  tears  is  no  longer  aided  by  the 
suction  action  effected  by  the  muscle  in  the  process  o£ 
winking.  The  canaliculi  may  readily  be  slit  up  by 
a  proper  knife,  and  a  probe  can  without  difficulty  be 
passed  down  the  nasal  duct  from  the  lachrymal  sac. 
The  duct  is  a  little  over  half  an  inch  in  length,  and 
the  probe  that  traverses  it  should  pass  downwards, 
and  a  little  backwards  and  outwards. 

As  affections  of  the  lachrymal  sac  are  often  very 
painful,  it  may  be  noted  that  the  nerve  supi>ly  of  the 
sac  is  derived  from  the  infratrochlear  branch  of  the 
nasal  nerve. 


CHAPTER  V. 

THE  ExVR. 


The  pinna  and  external  auditory  meatus. 

—The  pinna  may  be  congenitally  absent,  or  may  be 
supplemented   by    supernumerary   portions    of  the 
auricle,  which  may  be  situated  upon  the  cheek  or 
side  of  the  neck.    In  the  latter  situation  the  so-called 
supernumerary  auricle  consists  in  an  irregular  leat  ot 
fibro-cartdage  developed  from  the  margins  of  one  ot 
the  lower  branchial  clefts.    {See  page  167.)    The  tag- 
like supernumerary  auricles  that  are  found  on  the 
cheek  just  in  front  of  the  pinna  or  meatus,  are  due 
to  the  irregular  development  or  want  of  fusion  of  one 
or  more  of  the  six  tubercles  from  which  the  pinna 
itself  is  developed.    The  pinna  may  present  a  con- 
genital fistula.      This  may  be   due   to  a  defective 
closure  of  the  first   branchial  cleft.      This  cleft  is 
represented  in  the  normal  ear  by  the  Eustachian  tube, 
the  tympanum,  and  the  external  auditory  meatus  tlie 
pinna  being  developed  from  the  integument  behind 
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the  cleft.  In  these  congenital  fistulfe,  when  well 
marked,  the  pinna  is  cleft  just  in  front  of  the  tragus, 
or  through  the  helix,  and  there  is  more  or  less  faifure 
in  the  closing  of  the  meatus  and  tympannm,  while  the 
membrana  tyiiipani  will  be  more  or  less  deficient,  or' 
entirely  alisent.  In  other  cases  the  "  fistula  "  appears 
merely  as  a  narrow  sinus  or  a  depression,  running 
through  and  fi-om  the  helix.  Some  of  the  smaller  and 
more  superficial  fistula?  are  due  not  to  a  defective 
closure  of  the  branchial  cleft,  but  to  want  of  complete 
fusion  between  certain  of  the  tubercles  from  which 
the  pinna  is  primarily  developed.  Accidental  removal 
of  the  pinna  is  usually  associated  with  but  compara- 
tively little  diminution  in  the  acuteness  of  hearing. 

The  skin  cos-ering  the  auricle  is  thin  and  closely 
adherent.  The  subcutaneous  tissue  is  scanty,  and 
contains  but  very  little  fat.  In  inflammatory  condi- 
tions of  the  surface,  such  as  erysipelas,  the  pinna  may 
become  extremely  swollen  and  very  great  pain  be 
produced  from  the  tenseness  of  the  parts.  The  pinna 
and  cartilaginous  meatus  are  very  firmly  attached  to 
the  skull,  so  that  the  body,  if  not  of  great  weio-ht 
may  be  lifted  from  the  ground  by  the  ears.  °  ' 

In  chronic  gout,  little  deposits  of  urate  of  soda 
(called  tophi)  are  often  met  with  in  the  pinna,  and  are 
usually  placed  m  the  subcutaneous  tissue  at  the  edo-e 
of  the  helix.  M.  Paul  has  pointed  out  that,  when 
ear-rings  are  worn,  the  usual  hole  made  by  the  rin<^ 
may  become  converted  into  a  vertical  slit,  or  the  eai- 
ring  may  cut  its  way  out,  leaving  a  slit  in  the  lobule. 
J  his  It  may  do  several  times  if  re-applied,  thus  pro- 
ducing many  slits  in  the  same  lobule.  He  considers 
such  conditions  as  absolutely  diagnostic  of  scrofula  * 
_  The  external  aiKlitory  mcaliis  is  about  U 
inches  long.     It  is  directed  forwards  and  inwards* 

Lond*''l882^"°^"^''  '""^  '^^  ^^'""^  Diseases,"  by  the  Author. 
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having  the  same  direction  as  the  petrous  bone.  Tlie 
external  meatus,  the  promontory,  the  cochlea,  and  tlie 
internal  meatus  lie  nearly  in  the  same  line.  The 
canal  has  a  vertical  curve  about  its  middle,  with  the 


Fiff  12  -Section  tlirough  tlie  external  Meatus,  Middle  Ear,  and 
®'      ■  Eustachian  Tube  (Tillans). 

n  TCxternal  auditory  meatus  ;  4,  tymiianum  ;  c,  Uustaobian  tulio  ;  d,  inj"""} 
audiu™  m"atu°"e,  coclUe^^ ;  /, ossicles;  g,  luembraua  tympan. ;  styloul 
process. 

convexity  upwards.  To  strai.ojliten  the  canal  for  the 
introduction  of  specula  and  other  instruments,  the 
pinna  should  be  drawn  upwards  and  a  little  outwards 
and  backwards.  The  osseous  part  forms  a  little  more 
than  one-half  of  the  tube,  and  is  narrower  than  the 
cartilaginous  part. 

In  the  infant  at  one  year,  a  third  only  ot  the 
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meatus  is  formed  of  bone.    The  rest  is  cartiiaginons. 
In  a  child  of  five  or  six  years  of  age  the  bony  and  car- 
tilaginous portions  of  the  meatus  are  about  of  the 
same  length  (Symington).    The  meatus  is  relatively 
as  long  in  a  child  as  it  is  in  an  adult.    The  narrowest 
portion  of  the  meatus  is  about  its  middle.    The  outer 
orifice  is  elliptical,  with  its  greatest  diameter  directed 
from  above  downwards;  therefore  specula  should  be 
elhptical  in  shape  rather  than  round.    The  inner  end 
of  the  tube,  on  the  other  hand,  is  slightly  wider  in 
the  transverse  direction.    Owing  to  the  obliquity  of 
the  membrana  tympani,  the  floor  of  the  meatus  is 
longer  than  the  roof.    The  cartilaginous  segment  of 
the  tube  presents  many  sebaceous  glands  that  may  be 
the  seat  of  minute  and  very  painful  abscesses.  It 
also  i:»resents  numerous  ceruminous   glands,  which 
secrete  the  cerumen  of  the  ear,  and  which,  when  their 
secretion  is  excessive,  may  produce  the  plugs  of  wax 
that  often  block  the  meatus.    Lacerated  wounds  of 
the  cartdaginous  meatus  are  apt  to  bleed  freely,  ow- 
mg  to  the  difficulty  with  which  the  vessels  bound  up 
with  the  cartilage  contract.    In  the  floor  of  this  part 
of  the  meatus  are  certain  fis.sures,  fissures  of  San- 
torini.     They  are  filled  up  with  fibrous  tissue.  They 
permit  of  easier  movement  of  the  cartilaginous  meatus 
It  IS  through  these  gaps  in  the  cartilage  that  a  parotid 
abscess  may  burst  into  the  meatus.    There  are  neither 
hairs  nor  glands  in  the  lining  of  the  bony  part  of  the 
tube. 

The  skin  of  the  meatus,  when  inflamed,  may  pro- 
duce an  extensive  muco-purulent  discharge,  otitis 
externa.  Polypi  are  apt  to  grow  from  the  soft  parts 
ot  the  canal,  and  exostoses  from  its  bony  wall 
foreign  bodies  are  frequently  lodged  in  the  meatus, 
and  often  involve  great  difficulties  in  their  extraction. 
It  would  appear  that  in  many  cases  more  damage  is 
done  by  the  surgeon  than  by  the  intruding  substance 
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Mason  reports  three  cases  where  a  piece  of  slate-pencil, 
a  cherry-stone,  and  a  piece  of  cedar-wood  were  lodged 
in  the  canal  for  respectively  forty  years,  sixty  years, 
and  thirty  years. 

The  7ij)per   wall  of  the   meatus  is  in  relation 
with    the   cranial    cavity,    from    which  it  is  only 
separated  by  a  dense  layer  of  bone.    Thus,  abscess  or 
bone  disease  in  this  part  may  possibly  lead  to  menin- 
gitis.   A  case  is  reported  where  an  inflammation  of 
the  cerebral  membrane  followed  upon  the  retention  of 
a  bean  within  the  meatus.    The  anterior  wall  of  the 
canal  is  in  relation  with  the  temporo-maxillary  joint 
and  with  part  of  the  parotid  gland.    This  may  serve 
in  one  way  to  explain  the  pain  often  felt  in  moving 
the  jaw  when  the  meatus  is  inflamed,  although,  at  the 
same  time,  it  must  be  remembered  that  movement  of 
the  lower  maxilla  produces  a  movement  in  the  carti- 
laginous meatus,  and  that  both  the  canal  and  the  joint 
are  supplied  by  the  same  nerve  (the  auriculo-temporal). 
From  its  relation  to  the  condyle  of  the  jaw,  it  follows 
that  this  wall  of  the  meatus  has  been  fractured  by 
that  condyle  in  falls  upon  the  chiii.    Tillaux  states 
that  abscess  in  the  parotid  gland  may  spread  into  the 
meatus  through  the  anterior  wall  of   the  passage. 
The  posterior  wall  separates  the  meatus  from  tlie 
mastoid  cells,  and  through  this  partition  inflammation 
may  extend  from  one  part  to  the  other,  especially  as 
the  cartilage  of  the  tube  is  deficient  at  its  upper  and 
posterior  parts.    Directly  behind  the  posterior  wall 
is  the  lateral  sinus.    The  inferior  wall  of  the  bony 
meatus  is  very  dense  and  substantial,  and  corresponds 
to  the  vaginal  and  styloid  processes. 

Blood  supply.— The  pinna  and  external  meatus 
are  well  supplied  with  blood  by  the  temporal  and 
posterior  auricular  arteries,  the  meatus  receiving  also 
a  branch  from  the  internal  maxillary.  In  spite  of 
this  supply,  the  pinna  is   frequently  the  seat  ot 
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gangi-ene  from  frost-bite.  This  is  due  to  the  fact  that 
all  the  vessels  are  superKcial  and  are  close  beneath  the 
surface,  that  the  part  is  much  exposed  to  cold,  and 
that  the  pinna  lacks  the  protection  of  a  covering  of 
fat.  The  same  conditions  predispose  to  gangrene  of 
the  nose  from  external  cold.  Bloody  tumours 
(htematomata)  are  often  met  with  on  the  pinna,  and 
are  said  to  be  more  common  in  lunatics.  They 
appear  to  be  frequently  due  to  injury,  and  consist  of 
an  extravasation  between  the  perichondrium  and  the 
cartilage. 

Nerve  supply — The  outer  surface  of  the  pinna 
is  supplied  by  the  auriculo-temporal  nerve,  with  the 
exception  of  the  skin  over  the  antitragus,  the  vertical 
part  of  the  antihelix,  the  corresponding  part  of  the 
helix  and  its  fossa,  and  the  lobule,  which  parts  are 
all  supplied  by  the  great  auricular  nerve.    The  inner 
surface  is  almost  entirely  supplied  by  the  latter  nerve, 
the  small  occipital  nerve  giving  a  branch  to  the 
upper  extremity,  and  Arnold's  nerve  a  branch  to  the 
back  of  the  concha,  near  the  mastoid  process.  The 
meatus  is  supplied  mainly  by  the  auriculo-temporal, 
with,  in  addition,  a  contribution  from  Arnold's  nerve' 
which  goes  to  the  lower  and  back  pai't  of  the  canal] 
not  far  from  its  commencement.    Arnolds  nerve,  a 
little  branch   from    the    pneumo-gastric,    has  beeu 
credited  with  a  good  deal  in  connection  with  the 
nerve  relations  of  the  ear.    After  a  heavy  dinner, 
when  the  rose-water  comes  round,  it  is  common  to  see 
the  more  experienced  of  the  diners  touch  the  lower 
part  of  the  back  of   the  ear  with  the  moistened 
SP.rvieMe.    This  is  said  to  be  very  refreshing,  and  is 
supposed  to  prove  to  be  an  unconscious  stimulation  of 
Arnold's  nerve,  a  nerve  whose  main  trunk  goes  to 
the  stomach.      Hence,  this  little  branch  has  been 
tacetiou.siy  termed  "the  alderman's  nerve." 

JEar  cou^liing;,  ear  sneexiiig:,  ear  yavviiing^. 
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■ — It  is  not  unconinion  to  have  a  troublesome  dry 
cough  associated  with  some  mischief  in  the  meatus. 
Sometimes  the  mere  introduction  of  a  speculum  will 
make  the  patient  cough.  A  case  is  reported,  where 
a  troublesome  cough  persisted  for  eighteen  months, 
and  at  once  ceased  on  the  removal  of  a  plug  of  -w'ax 
from  the  ear.  In  such  cases,  the  irritation  is  probably 
conveyed  to  the  trunk  of  the  vagus  by  Arnold's 
nerve,"  and  is  then  referred  to  the  respiratory  tracts 
which  are  so  extensively  sujjplied  by  that  trunk.  By 
means  of  this  little  branch  the  ear  is  brought  into 
very  direct  connection  with  the  great  nerve  of  the 
lung.  Dr.  Woakes  has  carefully  investigated  the 
matter  of  ear-sneezing,  d,  propos  of  a  case  where 
troublesome  sneezing  was  set  up  by  a  plug  of  wax  m 
the  meatus.  He  considers  that  the  irritation  in  this 
case  also  is  conveyed  to  the  respiratory  organs  by 
Arnold's  nerve.  The  relation  of  this  small  nerve  to 
the  nerve  of  the  stomach  is  illustrated  by  a  case 
cited  by  Arnold,  where  severe  chronic  vomiting  was 
at  once  cured  by  extracting  from  each  ear  of  a  child 
a  bean  that  had  been  introduced  in  play. 

In  the  repeated  yawning  that  is  sometimes  set  up 
by  ear  ailments,  the  ii-ritation  is  no  doubt  conveyed 
from  the  meatus  by  the  auriculo-temporal  nerve. 
This  nerve  is  a  branch  of  the  third  division  of  the 
fifth,  and  it  is  from  this  same  division  that  the 
branches  come  off  that  supply  the  muscles  of  the  jaw. 

The  inferior  dental  nerve,  that  goes  to  the  lower 
teeth,  is  a  branch  of  the  same  division,  as  is  also  the 
crustatory  nerve ;  and  the  somewhat  direct  connection 
of  these  nerves  with  the  ear  may  explain  the  frequent 
association  of  ear-ache  and  tooth-ache,  and  the  fact 
that  disease  in  the  anterior  part  of  the  tongue 
(gustatory  nerve)  is  often  attended  by  pam  in  the  ear. 

It  is  a  common  practice  to  introduce  ear-rings, 
with  the  idea  of  relieving  obstinate  aflcctions  of  the 
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eye.  How  such  a  treatment  can  act,  if  it  acts  at 
all,  is  hard  to  understand.  It  is  true  that  the  main 
nerve  supply  of  the  eye  and  of  tlie  conjunctiva  comes 
from  the  fifth  nerve,  but,  unfortunately  for  any  nerve 
theory,  the  lobule  of  the  ear  is  only  supplied  by  the 
great  auricular  nerve.  If  tlie  ear-ring,  in  such  cases, 
were  uatroduced  through  the  upper  part  of  the  ear' 
supplied  as  it  is  in  front  by  the  fifth  nerve,  some 
connection  might  be  traced. 

Hilton  reports  a  case  of  obscure  pain  in  the  ear 
which  was  found  to  be  due  to  an  enlarged  gland  in  the 
neck,  that  pressed  upon  the  trunk  of  the  great  auri- 
cular nerve. 

Membrana  tympani — This  membrane  is  very 
obliquely  placed,  forming  with  the  horizon  an  angle 
of  4:0°.  At  birth  it  appears  to  be  more  nearly  ho'ri- 
zontal,  although  it  is  not  really  so.  In  cretins,  and 
in  some  idiots,  it  is  said  to  retain  this  apparent  in- 
clination. Owing  to  the  sloping  downwards  of  the 
bony  wall  of  the  meatus  at  its  inner  end,  that  wall 
forms  with  the  lower  edge  of  the  membrana  a  kind  of 

/p  "^   oO""^""^  ^"^'^  I'eadily  lodge 

(i^ig.  12).  The  ring  of  bone  to  which  the  membrane 
1^  attached  is  deficient  at  its  upper  and  anterior  part 
ihe  gap  so  formed  is  called  the  notch  of  Rivini,  and 
IS  occupied  by  loose  connective  tissue,  covered  by  a 
continuation  of  the  lining  of  the  meatus,  and  through 
It  pus  may  escape  from  the  middle  ear  into  the 
auditoiy  canal  without  perforating  the  membrane. 
When  the  membrane  gives  way  owing  to  a  violent 
concu.ssion  transmitted  through  the  air,  it  often  gives 
way  opposite  the  notch,  its  attachments  here  bein<r 
Obviously  less  secure  than  elsewhere.  The  membrane 
possesses  but  little  elasticity,  as  shown  by  the  very 
Slight  gaping  of  the  part  after  it  has  been  wounded 
it  1.S  for  this  reason,  among  others,  that  perforations 
niacle  in  the  membrane  by  the  surgeon  heal  so  very 
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rapidly.  The  membrane  has  been  ru]itured  during 
fits  of  sneezing,  cougliing,  vomiting,  etc.  Tlie  same 
lesion  has  followed  a  box  on  the  ear,  and  even  simj^le 
concussion  such  as  that  produced  by  a  loud  report. 

The  umbo,  or  deepest  point  of  the  depression  in 
the  diaphragm,  is  just  below  the  centre  of  the  entire 
membrane,  and  corresponds  to  the  attachment  of  the 
end  of  the  handle  of  the  malleus.  The  rest  of  the 
handle  can  be  seen  through  the  membrane  during  life. 
The  head  of  the  malleus  is  in  no  connection  with  the 
membrane,  being  above  its  highest  limits.  The  seg- 
ment of  the  membrane  above  the  umbo  is  very  freely 
supplied  by  vessels  and  nerves  ;  it  corresponds  to  the 
handle  of  the  malleus,  and  to  the  cliain  of  ossicles,  and 
is  opposite  to  the  promontory  and  the  two  fenestrse. 
The  cliorda  tympani  nerve  also  runs  across  this  supra- 
umbilical  portion.  The  segment  below  the  umbo,  on 
the  other  hand,  corresponds  to  no  very  important 
parts,  and  is  less  vascular  and  less  sensitive.  Para- 
centesis of  the  tympanum  through  the  membrana 
tympani  should  therefore  always  be  performed  in  the 
subumbilical  segment.  Tf  performed  above  the  umbo 
the  knife  may  strike  the  incus  and  loosen  that  bone 
from  its  frail  attachments.  The  malleus  and  stapes 
are  too  firmly  attached  to  be  readily  separated. 

The  membrane  is  supplied  by  the  stylo-mastoid 
artery,  and  the  tympanic  branch  of  the  internal  max- 
illary, and  obtains  its  nerve  supply  from  the  auriculo- 
temporal. 

The  lyiiipaniiiii.  — The  width  of  the  tympanic 
cavity,  as  measured  from  its  inner  to  its  outer  wall, 
varies  from  y^th  to  ^th  of  an  inch.  The  narrowest 
part  is  that  between  the  umbilicus  of  the  membrana 
and  the  promontory.  A  fine  rod  thrust  through  the 
centre  of  the  membrana  tympani  would  hit  tlie  pro- 
montory on  the  inner  wall  of  the  cavity.  Above 
the  promontory  is  the  fenestra  ovalis,  and  below  and 
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behind  it  the  fenestra  rotunda.  Skirting  the  upper 
and  posterior  margin  of  the  inner  wall  of  the  tympa- 
num is  the  aqueduct  of  Fallopius,  containing  tlia 
facial  nerve.  The  wall  of  the  aqueduct  is  so  thin  that 
intlannnatory  mischief  can  readily  extend  from  the 
middle  ear  to  the  facial  nerve.  Tlie  upper  wall  is 
very  thin,  and  but  little  bone  separates  it  from  the 
cranial  cavity.  The  suture  between  the  squamous 
and  petrous  bones  is  found  in  this  wall,  and  by  means 
of  the  sutural  membrane  tiiat  separates  the  bones  in 
the  young  inflammatory  changes  may  readily  spread 
from  the  tympanum  to  the  meninges.  This  petro- 
squamous suture  is  generally  obliterated  by  the  end  of 
tiie  first  year  (Symington).  The  floor  is  very  narrow. 
Its  lowest  part  is  below  the  level  of  both  the  mem- 
brana  tympani  and  the  orifice  of  the  Eustachian  tube, 
and  hence  |)us  may  readily  collect  in  this  locality.  It 
IS  separated  by  a  thin  piece  of  bone  from  the  internal 
jugular  vein  behind,  and  from  the  internal  carotid 
artery  in  front.  Fatal  haemorrhage  from  the  latter 
vessel  has  occurred  in  connection  with  destructive 
changes  in  this  part  of  the  ear.  The  posterior  wall 
presents  the  openings  of  the  mastoid  cells. 

The  mastoid  cells  are  often  the  seat  of  sup- 
purative collections,  due  to  the  spreading  of  inflamma- 
tion from  the  tympanum.  The  implication  of  these 
spaces  forms  one  of  the  most  important  complications 
of  middle  ear  disease.  In  the  infant  the  mastoid  as 
a  di.stmct  process  has  no  existence,  but  in  the  mastoid 
segment  of  the  jictrous  bono  is  a  single  air  cell,  ihe 
mastoid  antrum,  which  communicates  by  a  lar^e 
opening  with  the  posterior  part  of  the  upper  portion 
ot  the  tympanum  al)Ove  the  meml)rana.  The  roof  of 
this  cell  is  (juito  clo.sc  to  the  cranial  cavity,  while  it.s 
outer  wall  is  very  thin,  about  2  mm.  in  thickn.-.ss. 
i^rom  tli(!  latter  fact  it  happens  tlint  in  infants  pus  in 
the  antrum  can  very  readily  reach  th(s  surface,  or  be 
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still  more  readily  evacuated  by  operation.  Across  the 
roof  of  the  antrum  runs  the  petro  squamous  suture. 
About  the  second  year  the  mastoid  process  becomes 
visible.  As  the  bone  increases  its  growth  mainly 
involves  its  external  parts,  so  that  as  years  pass  on  the 
antrum  becomes  more  and  more  deeply  placed.  In  a 
child  aged  nine  this  cell  is  about  1  cm.  from  the 
surface  (Symington).  At  this  period  no  other  air 
cells  exist,  but  at  puberty  an  extensive  series  of  such 
cells  develop. 

In  the  adult  (to  follow  the  account  of  Buck)  these 
mastoid  cells  extend  upwards  to  within  half  an  inch  of 
the  temporo-parietal  suture.  In  this  situation  they  ai-e 
very  close  both  to  the  pericranium  and  to  the  dura 
mater.  Anteriorly  they  extend  forwards  over  the 
external  meatus.  Posteriorly  they  cease  abruptly  at 
the  masto-occipital  suture,  although  in  rare  cases  they 
are  continued  beyond  that  suture  into  the  occipital 
bone.  Very  close  to  the  hinder  cells  is  the  lateral 
sinus. 

About  the  centre  of  the  mastoid  spaces  is  a  single 
cavity,  the  antrum.  It  is  about  the  size  of  a  pea.  It 
opens  in  front  into  the  tympanum,  its  floor  occupying 
a  higher  level  than  the  floor  of  that  cavity.  Air  cells 
surround  the  antrum  on  all  sides  (except  towards  its 
roof),  and  open  into  its  cavity.  The  roof  of  the 
antrum  is  only  separated  from  the  cranial  cavity  by  a 
thin  layer  of  bone  about  1  mm.  in  thickness.  The 
distance  of  the  posterior  end  of  the  antrum  from  the 
lateral  sinus  is  from  3  to  6  mm.,  while  its  outer  wall  is 
from  h  to  |ths  of  an  inch  from  the  external  surface  of 
the  mastoid  process.  Emissary  veins  pass  from  the 
mastoid  spaces  to  the  surface  of  the  bone,  and  it  is  no 
doubt  along  these  vessels  that  inflammat'on  often 
spreads  to  the  soft  parts  behind  tlie  ear.  Since  the 
same  veins  join  directly  or  indirectly  the  lateral  snius, 
thrombosis  of  that  sinus  may  readily  follow  mastoid 
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inHaumiation      Most  of  the  uuistoid  cells  are  air 
spaces,  and  1 1 e  majority  open  into  the  antrum.  Some 
few  contuni  diploe.    The  cells  vary  greatly  in  size  and 
extent  in  ditlerent  individuals.  "^^The  fall  n^ve 
passes  close  to  the  mouth  of  the  antrum,  and  may 
readily  be  uivolved  in  mastoid  disease.    Mastoid  in 
flammation  may  not  only  lead  to  thrombosis  of  the 
lateral  sums  but  it  may  readily  extend  (throudi  the 
antrum  roof)  to  the  membranes  of  the  brain,  and  pro- 
duce meningitis.  _   It  may  extend  farther  and  cluse 
abscess  in  the  neighbouring  part  of  the  brain.  Such 
abscesses  are  usually  in  the  cerebellum,  and  next  in 
frequency  m  the  temporo  -  sphenoidal   lobe  of  the 

ZtTl-   y  "'^^^^^^  -appear  to 

bone  extension  of  inflammation  ftim  the 

In  perforating  the  antrum  to  evacuate  pus  care 

artery  The  drdl  is  entered  at  a  point  about  \  of  an  inch 
behind  the  orifice  of  the  meatus  and  a  little  below  he 
evel  of  Its  upper  wall.  _  The  instrument  is  thrust  in  o 
the  bone  in  a  direction  nearly  parallel  with  the 
auditory  canal,  ^.e.  inwards  and  a  little  forwards  a  d 
upwards.  The  antrum  should  be  reached  at  a  depth 
not  exceeding  fths  of  an  inch  (Buck)  ^ 

In  cases  where  the  outer  surface  of  the  mastoid 
has  been  spontaneously  perforated,  a  tumour  has 
appeared  on  the  skull  that  contain^l  air,  and  that 
could  be  increased  in  size  by  forcing  air  into  t l  e  eai 

know'^'.s  "  """^^'^'r  ^^^'^  '  - 

Sr;  Vn  P^^-i'^^^fo"  of  the  bone  is  of  obscure 
atrooL  ^'^f^^^^f'^^^^^t  to  have  been  simply 

"ttr^ic^a.^^^  "^^""^'^       '"-^^^  been  due' tJ 

W  nf^r'^*''''r''J''''"  ""^^"^^  tympanum  is  the  open- 
ing of  the  Eustachian  tube.  This  tube  is  1  finches 
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long,  and  by  opening  into  the  pharynx  sei-ves  to  keep 
a  proper  supply  of  air  in  the  tympanum,  and  so 
equalise  the  pressure  upon  the  two  sides  of  the  mem- 
brane.   The  floor  of  the  tympanum  is  below  the  level 
of  the  floor  of  the  Eustachian  tube.    The  line  of 
direction  of  the  tube  lies  almost  exactly  midway  be- 
tween the  transverse  and  antero-posterior  axes  of  the 
base  of  the  skull.   In  the  adult  it  inclines  downwards, 
so  as  to  form  an  angle  of  40"  with  the  horizon.  In  the 
child  this  angle  is  only  10"  (Symington).     In  adults 
fths  of  the  tube  is  cartilaginous  and  |th  bony  (Syming- 
ton).   On  the  outer  side  of  the  tube  lie  the  tensor 
palati,  the  third  division  of  tlie  fifth  nerve  and  the 
middle  meningeal  artery.    On  the  inner  side  are  the 
retro-pharyngeal  tissue  and   (quite  posteriorly)  the 
internal  carotid  artery.    The  pharyngeal  orifice  of  the 
tube  is  usually  shut.    During  swallowing,  however,  it 
is  opened,  by  the  action  mainly  of  the  tensor  palati 
muscle.    If  the  nose  and  mouth  be  closed,  and  the 
cheeks  blown  out,  a  sense  of  pressure  is  produced  in 
both  ears.    The  hearing,  at  the  same  time,  is  dulled, 
and  the  change  is  due  to  the  bulging  out  of  the  mem- 
brana  tympani  by  the  air  thus  forced  into  the  tym- 
panum.   This  method  of  inflating  the  middle  ear  is 
known  as  Valsalva's  method. 

In  "Politzer's  method"  of  passing  air  into  the 
Eustachian  tube,  the  patient's  mouth  is  closed,  while 
into  one  nostril  the  nozzle  of  a  caoutchouc  bag  filled 
with  air  is  introduced,  and  the  nostrils  then  held 
firmly  closed.  The  patient  is  asked  to  swallow  a 
mouthful  of  water,  while  at  the  same  moment  the  bag 
is  forcibly  emptied,  and  the  air,  having  no  other  means 
for  escape,  is  thus  driven  into  the  oi)en  Eustachian 
tube  The  surgeon  listens  for  tlie  little  noise  caused 
bv  the  entrance  of  the  air  by  means  of  a  tube  that 
passes  between  the  patient's  meatus  and  his  own.  1  ro- 
loncred  closure  of  the  Eustachian  tube  leads  to  deafness, 
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and  thus  impairment  of  hearing  may  follow  upon 
great  thickening  of  the  mucous  membrane  of  tlie  tube 
due  to  the  extension  of  inflammatoiy  mischief  from 
the  pharynx.  In  the  deafness  associated  with  enlarc^ed 
tonsiJs,  the  hypertrophic  change  extends  to  the  mucous 
iimng  of  the  tube,  and  in  the  cases  of  many  pharyngeal 
growths  and  nasal  polypi,  the  orifice  of  the  tube  is 
mechanically  obstructed.  The  near  relation  of  the 
pharyngeal  end  of  the  tube  to  the  posterior  nares 
ser^res  to  explain  a  case  where  suppuration  in  the  mas- 
toid cells  followed  upon  plugging  of  the  nares  for 
epistaxis.  A  probe  passed  uj)  the  Eustachian  tube 
from  the  pharynx  would  hit  the  joint  between  the 

ienr(Slaux)  ""'"'^  ^""""^^  ^^''^  ^^'^ 

The  upper  edge  of  the  pharyngeal  orifice  of  the 
tube  IS  about  half  an  inch  4loJtlie  basilar  process 
halt  an  mch  m  front  of  the  posterior  wall  of  the 
pharynx,  ha  f  an  mch  behind  the  posterior  end  of 
the  mferior  turbinated  bone,  and  half  an  inch  above 
the  soft  palate  (Tillaux).  In  the  f<Btus  the  orifice  is 
below  the  harcl  palate  :  at  birth  on  the  same  t-d 
The  form  of  the  opening  is  that  of  a  triangle.  The 

'  ?P"""g  of  he  tube  is  effected  by  the  tensor  palatT 
levator  palati,  and  salpingo-pharyngeus  ^  ' 

•+h.F";^f'"'^        elevation  formed  at  the  orifice  of 
the  Eustachian  tube  there  is  a  depression  in  the  wal 
of  the  pharynx,  known  as  the  fossa  of  Eosenmuller 

ilt  maybe  mistaken  for  the  oritice  of  the  tub  and 

catheter  In  cases  m  which  the  pharyngeal  tonsil 
(Luscha's  tonsil)  is  enlarged,  this  fossa  on  dd.e  ide 

di:LtuC'\'^^p^"^'.r' ^ 

instru  n  n  ^'T.         Eustachian  catheter,  the 

ts  cnlrV'  T'"'''  ^'^^         «f       »H'-es  with 

Jts  concavity  downwards,  "  until  its  point  can  be  felt 
to  drop^over  the  posterior  edge  of 'the  ha.d  palate 
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into  the  pharynx.  The  instrument  should  now  be 
withdrawn  until  its  point  can  be  felt  to  rise  again  on 
the  posterior  edge  of  the  hard  palate  ;  having  arrived 
at  this  point,  the  catheter  should  be  pushed  onwards 
about  one  inch,  and  during  its  passage  its  point  should 
be  rotated  outwards  through  a  quarter  of  a  circle.""^ 
This  manoeuvre  should  engage  it  on  the  orifice  of  the 

tube.  . 

Blood  supply. — The  tympanum  is  supplied  by 
the  following  arteries  :  the  tympanic  of  the  internal 
maxillary  and  internal  carotid,  the  petrosal  of  the 
middle  meningeal,  and  the  stylo-mastoid  of  the  pos- 
terior auricular.  It  is  the  distribution  of  the  main 
trunk  of  the  last-named  vessel  that  gives  some  reason 
for  the  practice  of  applying  blisters  behind  the  ear  in 
disease  located  in  the  deeper  parts.  The  fact  that 
some  of  the  tympanic  veins  end  in  the  sui^erior  petrosal 
and  lateral  sinuses,  gives  another  explanation  of  the 
frequent  occurrence  of  thromboses  of  those  channels 
in  inflammatory  afl'ections  of  the  middle  ear. 

The  chorda  tympani  nerve,  from  its  exposed 
position  in  the  tympanum,  is  very  likely  to  be  damaged 
in  suppurative  disease  of  the  middle  ear ;  and  Urban- 
tschitsch  and  Schulte  have  shown  that  such  disease  m 
tills  part  may  be  associated  with  anomalies  of  taste. 

The  osseous  laJ»yriiilli  is  formed  independently 
of  the  other  bony  ))arts  of  the  ear.  Portions  of  tins 
labyrinth  have  necrosed  and  liave  been  e.Kpelled  in 
reco"-ni.sable  fragments.  In  a  case  recorded  by  Dr. 
Barr  the  whole  of  the  osseous  labyrinth  (the  cochlea, 
vestibule,  and  semicircular  canals)  was  removed  entire 
as  a  necrosed  fragment  from  the  auditory  meatus.  _ 

The  connection  bct\ve(Mi  deafness  or  tinnitus 
aurium  and  a(fections  of  the  stomach  has  been  worked 
nut  in  the  following  way  (Woakes) :  The  labyrinth  is 
nourished  only  by  the  vertebral  artery  ;  that  vessel  is 
*  Smith  and  Walsbam's  "  Operative  Surgery,"  p.  12.  2nd  ed.  1876. 
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lil)erally  supplied  with  nei'ves  by  the  inferior  cervical 
ganglion.  The  ganglion  communicates  with  the  vagus. 
Troubles  reflected  along  the  vagus  from  the  stomach 
may  reach  the  ganglion,  and  through  it  canse  con- 
gestion of  the  labyrinth,  acting  by  way  of  the  vertebral 
artery. 


CHAPTER  YI 

THE  NOSE  AND   NASAL  CAVITIES. 

1.  The  nose— The  sUn  over  the  root,  and  the 
gi-eaterpart  of  the  dorsum,  of  the  nose,  is  thin  and  lax. 
Over  the  alte,  however,  it  is  thick,  very  adherent  to 
the  deeper  parts,  and  plentifully  supplied  with 
sebaceous  and  sweat  glands.  Inflammation  of  the 
integuments  over  the  cartilaginous  portion  of  the 
nose  is  apt  to  be  very  painful,  and  to  be  associated 
•with  much  vascular  engorgement.  The  pain  depends 
upon  the  tenseness  of  tiie  part,  which  prevents  it  from 
swelling  witliout  producing  much  pressure  upon  the 
iifr.ves,  while  the  engorgement  depends  upon  the  free 
blood  supply  of  the  region,  and  the  fact  that  tlie  edge 
of  the  nostril  being  a  free  border,  the  circulation  there 
is  terminal,  and  apt  therefore  to  favour  congestion. 

The  great  number  of  sebaceous  glands  about  the 
lower  part  of  the  nose  renders  it  a  favourite  spot  for 
acne.  It  is  here  that  the  form  of  acne  termed  acne 
hy[>ertro[ihica  is  met  with  ;  a  condit,ion  that  pi-()duc(!S 
the  appearance  known  as  "grog  blossoms."  'I'he  no.s(;, 
too,  is  frequently  attacked  by  lupus,  and  it  is  indeed 
over  tile  dorsum  of  the  nose  that  lupus  erythematosus 
is  most  commonly  met  with.  iJodent  ulcer  also  is  npt 
to  appear  in  this  i-egion,  es|ie('ially  in  iJic  fold  between 
:he  ala  of  the  nose  and  the  cheiik. 
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The  integument  of  the  nose  is  very  well  supplied 
with  blood,  and  for  this  reason  the  part  is  well  suited 
for  the  many  plastic  operations  that  are  performed 
upon  it.    Wounds  in  this  region  heal  kindly,  and  even 
the  extensive  wound  made  along  the  line  between  the 
nose  and  the  cheek  in  removal  of  the  upper  jaw  leaves 
very  little  deformity.    In  many  reported  cases  portions 
o£  the  nose  have  been  entirely  severed,  and  have 
united  to  the  face  on  being  immediately  re-applied. 
In  spite  of  its  full  blood  supply,  the  nose,  for  reasons 
already  given  when  speaking  of  the  pinna  (page  ( 3  , 
is  prone  to  gangrene  from  exposure  to  severe  cold. 
A  specimen  in  the  museum  of  the  Eoyal  College  ot 
Surcreons  illustrates  a  remarkable  form  of  gangrene  ot 
the  nose.    The  specimen  is  the  larynx  of  a  man  who 
cut  his  throat,  and  lost  a  great  quantity  of  blood. 
Before  he  died  his  nose  sloughed. 

The  skin  over  the  root  of  the  nose  is  supplied  by 
the  nasal  branch  of  the  hrst  division  of  the  fifth  ;  as 
is  also  the  skin  over  the  alffi  and  in  the  region  of  the 
nostril  The  middle  or  greater  part  of  the  side  ot  the 
nose  is  supplied  by  the  second  division  of  the  tifth,  and 
is  the  seat  of  pain  in  neuralgia  of  that  trunk  Ihe 
fact  that  the  nasal  nerve  is  a  branch  of  the  ophthalmic 
trunk,  and  has  intimate  connections  with  the  eye, 
serves  to  explain  the  lachrymation  that  often  follows 
painful  afl-ections  about  the  nostril,  as,  for  ex-ampie, 
when  the  ed-e  of  the  nostril  is  pinched  (page  06). 

The  carlilagiiioHS  part  of  the  nose  is  otten 
destroyed  by  lupus,  by  syphilitic  ulceration,  and  other 
destructive  affections.  The  pa.-ts_  so  lost  been 
replaced  by  the  various  methods  included  undei  the 
head  of  ri.inoplasty.  It  is  well  to  bear  111  mind 
the  limits  of  the  cartilaginous  segment  of  the  nose,  and 
to  remember  that  in  introducing  a  dilating  speculum 
tL  instrument  should  not  be  passed  beyond  those 
I  nit      In  the  subjects  of  hdieritcd  syphilis  the  bridge 
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of  the  nose  is  often  found  to  be  greatly  dein-essed. 
IhLS  depends  upon  no  actual  loss  of  parts,  but  rather 
upon  imperfect  development  from  local  mal-nutrition 
that  mal-nutrition  following  upon  a  severe  catarrh 
of  the  mucous  membrane.  The  deformity  only 
occurs,  therefore,  in  those  who  have  had  "snuffles" 
in  infancy. 

_  The  nasal  bones  are  often  broken  by  direct 
violence.    The  fracture  is  most  common  through  the 
ower  third  of  the  bones,  wJiere  they  are  thinne'^st  and 
least  supported.      It  is  rarest  in  the  upper  third 
where  the  bones  are  thick  and  firmly  held,  and  where' 
indeed,  considerable  force  is  required  to  produce  a 
Iracture.    Since  no  muscles  act  upon  the  ossa  nasi, 
any  displacement  that  occurs  is  due  solely  to  the 
direction  of  the  force.     Union  takes  place  after  these 
fractures  with  greater  rapidity  than  perhaps  obtains 
after  fracture  of  any  other  bone  in  the  body.     In  one 
case  noted  by  Hamilton,  "the  fragments  were  quite 
firmly  united  on  the  seventh  day."    If  the  mucous 
membrane  of  the  nose  be  torn,  these  fractures  are  apt 
to  be  associated  with  emphysema  of  the  subcutaneous 
tissue,_  which  IS  gi-eatly  increased  on  blowing  the  nose 
Ihe  air  m  such  cases  is  derived,  of  course,  from  the 
nasal  ossre.    In  fractures  of  the  u,)per  third  of  tlie  ossa 
na,s>  the  cribriform  plate  maybe  broken,  but  it  is  ques- 
tionable whether  tliis  complication  can  occur  when  the 
fracture  is  limited  to  the  lower  third  of  the  bones  The 
root  of  the  nose  is  a  favourite  place  for  menin<roce]es 
and  encephaloceles,  the  protrusion  escaping  thro„-rh 
the  suture  l,etween  the  nasal  and  frontal  bones.  Such 
protrusions,  when  occurring  in  this  place,  are  often 
covered  by  a  tinn  and  va,scular  integument,  and  have 
oeen  mistaken  foi'  mevoid  growths. 

2.  The  nasal  ravities — The  anl«  i  ioi-  nai  cs 
liavo  somewliat  the  .shape  of  the  heart  on  a.  playin-v 
card,  and  the  aperture  as  a  whole  measures  about 
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14  inches  vertically,  and  a  little  less  than  1^  inches 
transversely,  at  ite  widest  part.     The  plane  of  the 
nostril  is  a  little  below  that  of  the  floor  of  the  nares. 
To  examine  the  nasal  cavities,  therefore,  the  head 
should  be  thrown  back,  and  the  nose  drawn  upwards. 
The  anterior  nares  can  be  well  explored  by  the  linger 
introduced  into  the  nostril,  and  the  nasal  apertures  are 
iust  so  wide  on  each  side  of  the  septum  as  to  allow  the 
tint^er  to  be  passed  far  enough  back  to  reach  another 
finger  introduced  into  the  posterior  nares  through  the 
mouth.    An  eti:ectual  way  of  removing  soft  polypi  lu 
the  adult  is  by  tearing  them  away  by  the  two  tingers 
so  introduced.    The  operation  is  a  little  rough,  by 
the  most  gentle  introduction  of  the  finger  into  the 
nostril  it  is  often  possible  to  feel  the  end  of  the 
inferior  turbinated  bone.    The  anterior  nares,  and 
front  of  the  nasal  cavities,  can  be  well  explored  by 
Rou-e's  operation.     In  this  procedure  the  upper  lip 
is  everted,  and  a  transverse  cut  made  through  the 
mucous  membrane  into  the  soft  parts  that  connect  the 
upper  lip  with  the  upper  jaw.    The  incision  extends 
between  the  second  bicuspid  teeth  of  either  side. 
The  soft  parts  connecting  the  upper  hp  and  nose  to 
the  bone  are  divided  without  damaging  the  skin,  and 
the  flap  is  dissected  up  until  the  nares  are  sufliciently 
exposed. 

The  posterior  nares — If  a  little  mirror, 
somewhat  similar  to  that  used  in  laryngoscopy,  be 
cautiously  introduced  behind  the  soft  palate  through 
the  mouth,  and  illumined  from  the  mouth,  the  following 
parts  may,  under  favourable  circumstances,  be  J 
the  posterior  nares,  the  septum,  the  middle  turbmated 
bone  part  of  the  superior  and  inferior  turbinated 
bone  xndpartof  the  inferior  meatus.  The  middle 
meatus  is  well  seen,  and  also  the  Eustachian  ube 
and  the  mucous  membrane  of  the  upper  part  ot  tlie 
pharynx. 
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TJ,i,s  ,no,le  of  examination  is  very  dilficulfc  to  carry 
out,  an. I  IS  known  as  posterior  rhinoscopy  The  narrs 
]"st  named  can  all  be  felt  by  the  finger  introduced 
behm.l  the  soft  palate  through  the  month  Tlie 
pos^tenor  nares  are  often  plugged  to  arrest  severe 
blee  ling  from  the  nose,  and  in  order  to  cnt  a  proper 
sized  plug  It  IS  desirable  to  bear  in  mind  the  dimen- 
sions of  the  apertures.  Each  aperture  is  of  regular 
shape,  and  measures  about  half  an  inch  transversely 

in  .TelM  ""T^'^f^^r^f  in  the  vertical  directioi. 
m  a  weil-developed  adult  skull. 

As   regards   the  nasal  cavities  generally    it  is 

Tan  at  ^"h'  '''''' ^\  ^«  ^^^^'^ 

than  at  either  end,  that  the  vertical  diameter  is 

gieater  than  the  transverse,  and  is  greatest  also  about 

nose    h''  f  introduced  into  the 

nose,  therefore    are   most   conveniently  opened  if 

somewhat  from  above  downwards,  thus  the  superior 
Uirb.nated  bone  is  only  2  mm.  from  the   sep  m 
whde  a  space  of  from  4  to  .5  mm.  intervenes  between 
the  inferior  turbinated  bone  and  the  septum.  The 

tuib.nated  bone  that  that  bone    really  forms  tlie 
surgjcal  roof  of  the  nasal  fossa;. 

From  a  refer(mce  to  tlie  relations  of  the  nasal 
lb  S  m  T'     "  "r'^'^'r'  inflammation  of  it 

cl'L     ,  o      !°''  '""■^«-tend  up  tJii  Euita- 

ach.yma  sac  and  conjunctiva  through  the  nasal 
due^  Hud  n.ay  extend  to  tl,e  frontal  sinuses  and  the 
ar  un,,  prc.d,,c,ng  frontal  headache  and  cheek-ad,e. 
^  oM  '"''^  '^";^'"f'V^''"  'l<'">')nstrated  in  a  severe 

lessee  to  the  crannd  cavity  it  I,,,ppo,,s  tl.at  numingitis 
has  followed  upon  puruhuit  i.dlun.mations  of  the  nose 
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Foreign  bodies  of  various  kind  are  often  lodged  in 
the  nose,  and  may  remain  there  for  some  years.  Thus 
Tillaux  reports  the  case  of  an  old  woman,  aged  64, 
from  whose  nose  he  removed  a  cherry  stone  that  had 
been  there  for  twenty  years. 

In  washing  out  the  nasal  cavities  with  the  "  nasal 
douche"  the  fluid  is  introduced  by  means  of  a 
syphon.  The  nozzle  of  the  syphon  tube  is  introduced 
into  one  nostril,  the  mouth  is  kept  open,  and  the 
fluid  runs  through  !,that  nostril,  passes  over  the  soft 
palate,  and  escapes  from  the  other  nostril.  The  latter 
cavity  is  therefore  washed  out  from  behind  forwards. 
The  course  of  the  fluid  depends  upon  the  fact,  that 
when  the  mouth  is  kept  open  there  is  such  a  dis- 
position to  breathe  through  it  alone,  that  the  soft 
palate  is  drawn  up  and  the  nares  cut  off  from  the 
pharynx. 

The  roof  of  each  nasal  fossa  is  very  narrow,  being 
only  about  i  of  an  inch  in  width.   It  is  mainly  formed 
by  the  thin  cribriform  ]3late,  but  its  width  is  such  that 
the  danger  of  the  roof  being  penetrated  by  so  large 
a  substance  as  a  pair  of  polyp  forceps  has  been  greatly 
exaci-'^erated.    The  cranial  cavity  has,  however,  been 
opened  up  through  the  roof  of  the  nose  by  penetrating 
bodies  introduced  both  by  accident  and  with  homicidal 
intent.    Meningitis  has  followed  inflammation  of  the 
nasal  fossae,  the  inflammation  extending  through  the 
cribriform  plate.    Fracture  of  this  part  also  has  been 
associated  with  very  coi)ious  escape  of  cerebro-spinal 
fluid  through  the  nostrils.     A  meningocele  may  pro- 
trude through  the  nasal  roof.    In  a  case  reported  by 
Lichtenberg  the  mass  liung  from  the  mouth,  having 
passed  through  a  congenital  Assure  in  the  palate  It 
was  mistaken  for  a  polyp,  was  ligatured,  and  death 
resulted  from  intracranial  inflammation. 

The  sei»tu..i  is  seldom  quite  straight  m  adu  ts  , 
the  deviation  being  more  often  towards  the  left.    It  is, 
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however,  straight  in  cliildren,  and  remains  so  up  to 
he  seventh  year.    In  adults  the  septu.n  deviate^s  in 
seventy-six  per  cent,  of  all  persons."^  The  deviation 
^dev  ^"".P'''^-     It  has  been  pointed  out  that 

a  deviation  of  the  septum  may  seriously  interfere  with 

St  ?   'f^i  this  to  some  de- 

tiS.  o    i       f  P*""''  '^^'^  ^'ependeut  upon  the  prac- 

?f  the  devl'r  IT-  "^^'^  ^'''^  the  same  hand. 
It  the  deviation  of  the  septum  be  considerable,  it  may 

u  stril  is  ?r  ^"^^^1  °PP-ite 

enc  oacHn;   "'"''^^^^^  for  a  septal  tumour 

acquued  syphilis  is  usually  due  to  destruction  of  the 

Se?'  W  implication  of  the  adjacen 

of  potash  n.  r'T^fT'"^^  *°  "^P°"^  of  bichromate 
sen?      1  *°     P*^*^^^!^^^  perforation  of  the 

septum  known  as  "  bichromate  disease  " 

inteS'r.*'"\T?i"'~^^''  inferior  turbinated  bone  may 
1^  Le  cuTve  *^^T*™^'-ti™^  of  a  Eustachian  cathete^ 
It  the  curve  of  the  instrument  be  too  -reat  The 

ana  about  -|  of  an  inch  above  the  nasal  iloor  Tl,;. 
opening  is  u.sually  round  and  wide,    itmay  owev 

widely  in  frnnf  'luddlo  meatus  opens 

the  Ijr  m  T'' P'"''*  ^he  outer  wall  cilled 
point  o     ":      }  ^^'-^        tnlcen  to  keep  tiio 

W  it  i7  '"•'':'''"'r^^^t  well  towards  the  floor  of  the 
m  d  'lo  1  'i'-^f to  pa.ss  the  instrun.ent  into  tho 
oTthe       1  .!    "  Hpon  the  wall 

the  middle  meatus  is  a  d,..,.  guttn- '  whi,  h  runs 
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IVom  above  downwards  and  backwards.  Into  this 
groove  (the  infundibulum)  open  the  frontal  sinus,  the 
anterior  ethmoid  cells,  and  the  antrum.  The  aperture 
of  tlie  frontal  sinus  appears  as  a  small  round  hole  at 
the  upper  and  anterior  end  of  the  groove.  The 
ethmoid  cells  open  a  little  way  lower  down  on  the 
groove,  while  the  antrum  has  its  orifice  at  the  hinder 
])art  of  the  infundibulum.  This  orifice  is  slit-like,  is 
aljout  the  centre  of  the  middle  meatus,  and  is  nearly 
one  inch  above  the  floor  of  the  nasal  fossae.  The 
orifice  is  nearer  to  the  roof  than  the  floor  of  the 
antrum,  and  thus  no  facility  is  oflered  for  the  escape 
of  accumulated  fluids. 

The  middle  turbinated  hone  is  high  up.  Its  higliest 
point  (its  anterior  extremity)  is  nearly  on  a  level  with 
the  tendo  oculi. 

Rhinolithes  (stone-like  masses  of  calcareous  matter, 
formed,  as  a  rule,  around  foreign  substances)  are  most 
often  found  in  the  inferior  meatus. 

The  width  of  the  nasal  floor  is  about  half  an  inch, 
or  a  little  over.  Its  smooth  surface  greatly  favours 
the  passage  of  instruments.  It  presents  a  gentle  slope 
from  before  backwards.  At  its  anterior  part  is  a 
depression  of  mucous  membrane  over  tlie  iiicisor 
foramen.  This  foramen  is  a  vestige  of  the  great  com- 
munication that  once  existed  between  the  cavities  of 
the  nose  and  mouth. 

The  imicosis  inciiibraHC  lining  the  nasal  cavi- 
ties varies  in  parts.  It  is  very  thick  and  vascular 
over  the  turbinate  bones  and  over  the  lower  two- 
thirds  of  tlie  septum,  while  over  the  nasal  floor,  and  in 
the  intervals  between  the  turbinate  bones,  it  is  very 
much  thinner.  The  mucous  membrane  lining  the 
various  sinuses  and  the  antrum  is  conspicuously  tlun 
and  pale.  The  membrane  is  provided  with  many 
o-lands,  which  are  most  conspicuous  over  the  lower  and 
hinder'  parts  of  the  outer  wall  and  over  the  posterior 
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atul  inferior  parts  of  the  septum.  Tlie.se  ^Av.n,U 
may  be  the  subject  of  considerable  hypertrophy.  ^They 
secretion  .'Vr"^'"^-"  '^^'^^  copious^vatery 
tolio^vl^g  uyiuy,  been  so  free  as  to  be  mistaken  for  an 
escape  ot  cerebro-spinal  fluid.     There  is  also  much 

^^'"^  """^^  "^"'^^^^s  "'em- 
fa  ane  which  IS  the  prnnary  seat  of  the  chief  scrofulous 
affections  that  myade  this  part.  So  thick  and  lax  is 
the  normal  mucous  membrane  oyer  the  lower  borders 
turbiff  extremities  of  the  middle  and  inferior 

kind  of  f.      *^'  *hese  situations  a 

the  piesmice  of  a  rich  submucous  venous  plexus  the 
vessels  of  which  run,  for  the  most  part,  in^an  antero 
po  tenor  direction.  Over  the  lower  turbinate  bone  the 
bo  y  "    W,'     f       <^^-^rnon.  tissue,  "the  erectile 

sor  t^^     ivl  bone  and  the 

n    cZ'r.  \      ''''  ^'"■^"^•^  inflammation,  the 

n  UCOU.S  membrane  oyer  the  inferior  bone  may  appear 
as  a  polypoid  swelling.    The  great  yascularity  oV  tl  e 

nucous  membrane  is  probably  for  the  purpose  c^f 
i.tising  the  temperature  of  the  inspired  air.  From  the 
construcCLon  of  the  fos.sa^  the  inspired  air  is  encour  oe  I 

oj.ass  along  tl,e  n,iddle  n.eatus,  the  expired  air  along 
the  lower  meatus.    From  the  comparatiyely  lax  Mt 

achment  of  the  mucous  mend.rane  Lf  the  septt^,  t 
t  «  parts  beneath,  it  happens  that  ha.nat.uita  a  e 
a  t  ";';t  w,th  beneath  the  septal  mucous  n,end,rano 
aiti'i  a,  blow  on  the  nosi;. 

Polypi  arc  oft.m  met  with  in  th(>  nose  They 
are  of  t.vvo  kinds,  the  mucous  or  >n y xnn,a( ..us  nnly,, 
thnt  springs  usually  from  the  nnu-ous  nienduvu/e 
"ver  the  middle  or  inferior  turbinate  bones,  an,l  the 
hhro...s  or  .sarcomatous  polyp  tha,t  usually  takes  ori.,ia 
I>-om  the  periost(uim  of  the  nasal  roof,  or  finni  (hat  of  tho 
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base  of  the  skull.  Polypi  of  the  latter  kind  spread  in 
every  available  dii'ection.  They  expand  the  bridge  of 
the  nose,  close  the  nasal  duct  and  cause  epiphora, 
depress  the  hard  palate,  and  encroach  upon  the  mouth, 
invade  the  antrum  and  expand  the  cheek,  gi-ow  do\vn 
into  the  pharynx,  pushing  forwards  the  velum  palati, 
and  may  penetrate  even  through  the  imier  wall  of  the 
orbit.  In  one  i-emarkable  case  quoted  in  the  Lancet 
for  1877,  a  tumour  springing  from  the  sheath  of  the 
superior  maxillary  nerve  just  after  its  exit  from  the 
foramen  rotundum,  projected  into  the  nasal  fossaj.  It 
was  mistaken  for  a  polyp,  and  attempts  to  remove  it 
led  to  meningitis  and  death. 

The  blood  supply  of  the  nasal  cavity  is  exten- 
sive,  and   is  derived  from  the   internal  maxillary, 
ophthalmic,  and  facial  arteries.    Witli  regard  to  the 
veins,  it  may  be  noted  that  the  ethmoidal  veins  that 
come  from  the  nose  enter  the  ophthalmic  vein,  while 
in  children  a  constant  communication  exists  between 
the  nasal  veins  and  the  superior  longitudinal  sinus 
through  the  foramen  crecum.     This  communication 
may  also  be  maintained  in  the  adult.    These  connec- 
tions may,  in  part,  serve  to  explain  the  occurrence  of 
intracranial  mischief  as  a  consequence  of  certain  in- 
flammatory affections  of  the  nasal  cavities.  Bleeding 
from  the  nose,  or  epislaxis,  is  a  common,  and  often  a 
serious  circumstance.    Its  frequency  is  to  a  great  ex- 
tent due  to  the  vascularity  of  the  mucous  membrane, 
to  its  laxity,  and  to  the  fact  that  the  veins,  especially 
those  over  the  lowest  turbinate  bone,  form  extensive 
plexuses,  and  produce  a  kind  of  cavernous  tisstie.  The 
epistaxis  is  often  due,  therefore,  to  interference  with 
the  venous  circulation,  as  seen  in  cases  of  cervical 
tumour  pressing  upon  the  great  veins,  in  the  paroxysms 
of    whooping  cough,   and  tlie  like.    The  beneficial 
effect  of  raising  tlie  arms  in  (>pistaxis  is  supposed  to 
depend  upon  the  extra  expansion  of  the  thorax  thus 
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produced,  and  the  aspiratoiy  effect  thus  brought  to 
bear  upon  the  cervical  veins.  The  bleeding  may  be 
copious  and  long  continued.  Thus  Spencer  Watson 
rej3orts  a  case  wliere  the  epistaxis  continued  on  and  off 
for  twenty  months  without  obvious  cause.  Martineau 
mentions  an  instance  in  which  12  lbs.  of  blood  were 
lost  in  sixty  hours,  and  Fraenkel  records  a  case  Avhere 
75  lbs.  of  blood  are  said  to  have  escaped  from  first  to 
last.  In  several  rnstances  the  hfemorrhage  has  proved 
fatal.  The  seat  of  the  bleeding  is  often  not  ea.sy  to 
detect,  even  when  the  examination  is  post  mortem. 

The  nerve  supply  of  these  parts  is  derived  from 
the  olfactory  nerve,  and  from  the  first  and  second 
divisions  of  the  fifth  nerve.  The  lachrymation  that 
often  follows  the  introduction  of  irritants  into  the 
front  of  the  nares,  may  be  explained  by  the  fact  that 
that  part  of  the  cavity  is  supplied  freely  by  the  nasal 
nerve,  a  branch  of  the  ophthalmic  trunk.  As  an  ex- 
am |)le  of  transference  of  nerve  force  in  the  opposite 
direction,  may  be  noted  cases  where  a  strong  sunlight 
fall  ing  upon  the  eyes  has  produced  an  attack  of  sneezing. 
Troul)les  involving  the  vagus  nerve,  sucli  as  cough 
and  bronchial  astlima,,  have  followed  affections  of  the 
nasal  cavities.  The  olfa,ctoiy  nerves  are  situated  high 
up  in  the  cavity,  and  thus,  in  smelling  intently,  the 
individual  sniffs  deeply  and  dilates  the  nostril.  The 
inability  to  dihito  the  nostril  in  facial  paralysis,  may 
ex|)lain  the  partial  lo.ss  of  smell  sometimes  noted  in 
such  ca.ses.  It  is  said  (Althnus)  that  anosniosia,  or  loss 
of  the  sense  of  smell,  wlien  following  upon  an  injury 
to  the  head,  m;iy  be  due  to  a  rupture  of  the  olfactory 
nerve  fibres,  as  they  pass  through  thci  cribi-iform  fora- 
mina. Surgery  aflbrrls  .some  examples  of  the  jiossible 
violence  of  the;  act  of  sneezing.  'I'hus  a  miin  sneezed 
vigorously  when  his  iiiind  was  hrudy  supjiorted  upon 
an  obj(?ct,  and  produced  a  sub(;or;icoi(l  d islor;ition  of 
his  shoulder  {Lnn.rnl,    IS7S).      lu    another   case,  the 
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ninth  rib  on  the  left  side  was  fractured  during  a  fit  of 
sneezing  {Med.  Times,  1862).  Mr.  Pitts  {Lancet, 
1883)  has,  however,  reported  the  strangest  case  of  all, 
a  case  in  which  all  the  coverings  of  a  large  femoral 
hernia  were  ruptured  during  the  act  of  sneezing,  so 
tliat  the  bowels  escaped. 

Some  of  the  lyin|>!iatics  of  the  nasal  fossce  enter 
certain  glands  placed  behind  the  pharynx,  in  front  of  the 
rectus  capitis  anticus  major.  Hence,  as  Fraenkel  has 
pointed  out,  "  retro-pharyngeal  abscess  may  arise  in 
consequence  of  diseases  of  the  nose."  Other  lympha- 
tics go  to  the  submaxillary  and  parotid  lymph  glands, 
and  it  is  common  to  find  the  former  set  of  glands  en- 
larged in  nose  aflectious,  especially  in  the  scrofulous. 

The  siaiHses. — These  may  be  briefly  dealt  with. 
The  frontal  sinuses  are  not  present  in  early  youth,  but 
develop  as  age  advances.  They  do  not  exist  before 
the  age  of  10  years,  but  are  well  developed  by  20. 
They  are  practically  formed  from  the  dii)loe.  Large 
frontal  sinuses  do  not  necessarily  imply  large  ex- 
ternal prominences  over  the  glabella  and  superciliary 
eminences.  They  often  develop  more  as  the  brain 
shrinks,  and  appear  then  to  follow,  as  it  were,  the 
recedmg  brain.  Bony  tumours  often  grow  from  the 
interior  of  these  sinuses,  and  are  Imowii  as  enostoses. 
It  is  obvious  that  a  depressed  fracture  may  exist  oyer 
a  frontal  sinus,  without  the  cranial  cavity  being 
damaged.  In  such  cases,  the  inspissated  contents  of 
the  siiius  have  been  mistaken  for  brain  matter  escap- 
ing'. Since  the  sinuses  communicate  with  the  nose, 
much  em])hysema  may  follow  upon  fracture  of  the 
sinus  wall.  Insects  have  found  tlieir  way  into  these 
cavities.  "  Centipedes  are  particularly  liable  to  be 
found  in  the  frontal  sinuses,  where  they  may  remain  for 
years,  the  secretions  of  these  cavities  furnishing  then; 
with  sufficient  nourishment  "  ( Fraonkcl).  Larva-  have 
also  been  found  here,  and  maggots  tliat  have  developed 


Chap.  VI.] 


Frontal  Sinus. 


95 


witJiin  tl\e  nose  have  managed  to  make  theii'  way  to 
the^  frontal  sinuses.     A  case  is  reported  where  epis- 
taxis,  extending  over  many  years,  was  due  to  an  insect 
(the  pentastoma  tajnioides)  tJiat  had  settled  in  tliese 
sinuses.     One  day  it  was  sneezed  out,  and  no  furtlier 
bleeding  occurred  (J/er/.  Times,  1876).   The  last-named 
parasite  is  said  to  be  often  met  with  in  the  frontal 
sinus  of  the  dog.    The  antrum  exists  at  birth,  but 
attains  its  largest  dimensions  in  old  age.   The  walls  of 
t!ie  cavity  ai-e  thicker  in  children  than  in  adults. 
Tumours  of  various  kinds  are  apt  to  develop  in  this 
cavity,  and  to  distend  its  walls  in  various  directions. 
Thus  the  growth  breaks  through  the  thin  inner  wall 
and  invades  the  nose,  it  pushes  up  the  roof  of  the 
cavity  and  invades  the  orbit,  it  encroaches  upon  the 
mouth  through  the  floor  of  the  antrum,  and  makes  its 
way  also  through  the  somewhat  slender  anterior  wall 
into  the  cheek.     The  densest  part  of  the  antrum  wall 
is  that  in  relation  to  the  malar  bone,  and  this  part 
does  not  yield.     There  is  little  inducement  for  any 
growth  to  spread  backwards,  although  it  sometimes 
invades  the  zygomatic  and  pteiygo-maxillary  fossre. 
As  the  infraorbital  nerve  runs  along  the  roof  of  the 
antrum,  wliile  the  nerves  of  the  upper  teeth  are  con- 
nected^ with   its  walls,   these  structures  are  pressed 
upon  in  growths  springing  from  the  antrum,  and 
much  neuralgia  of  the  face  and  teeth  often  produced. 
In  tapping  the  iintrum,  a  spot  is  usually  .selected  just 
a!,ove  the  .secon<i  iiicusj)id  tootli,  since  the  bone  is  hero 
thin  anrl  is  conveniently  reached.      Tn  some  cases  it  is 
sufficient  to  (ixtract  a  molar  tooth,  since         fangs  of 
these  teeth   often   enter   the   cii.viLy  of  the  anirum. 
The  teeth  usua,lly  .selected  arc  either  the  first  or  the 
tliird  molar. 

As  the  result  of  ;i,  fall,  one  of  thf^  \\\^yvY  leelh  has 
been  entirely  driven  inl,o  the  imli'uni  ;ui(l  lost  (o  viinv. 
Tn  one  case,  re|ifirf.ed  iiy   Ihiyncs  \V;dton,  an  up|)er 


g6  Surgical  Applied  Anatomy.    [Chap.  vii. 


Incisor  was  found  lying  loose  in  the  antrum  three 
and  a  half  years  after  the  accident  that  had  driven  it 
there. 


CHAPTER  VII. 

THE  FACE. 

The  parts  of  tlie  face,  other  than  those  already 
dealt  with,  will  be  considered  under  the  follo\\'ing 
heads  :  (1)  The  face  generally ;  (2)  the  parotid 
ret'ion ;  and  (3)  the  upper  and  lower  jaws  and  parts 
connected  with  them.  The  lips  will  be  considered 
with  the  "cavity  of  the  mouth"  (chap.  viil). 

1.  The  face  generally.— The  skin  of  the  face 
is  thin  and  tine,  and  is  more  or  less  intimately  adhe- 
rent by  a  delicate  subcutaneous  tissue  to  the  parts 
beneath.  The  skin  generally  is  very  freely  sujjplied 
with  sebaceous  and  sudoriparous  glands,  and  hence 
the  face  is  very  commonly  the  seat  of  acne,  an  erup- 
tion that  specially  involves  the  sebaceous  follicles.  It 
happens  from  the  thinness  of  the  skin,  and  from  the 
absence  of  dense  fasciaj,  that  facial  abscesses  usually 
soon  point  and  seldom  attain  large  size. 

The  cellular  tissue  of  the  face  is  lax,  and  readily 
lends  itself  to  spreading  infiltrations,  so  that  in 
certain  inflammatory  afitctions  the  cheeks  and  other 
parts  of  the  face  may  become  greatly  swollen.  In 
creneral  dropsy,  also,  the  face  soon  becomes  "  puflTy," 
the  change  tirst  appearing,  as  a  rule,  in  the  lax  tissue 
of  the  lower  lid.  The  skin  over  the  chin  is  peculiai-ly 
dense  and  adherent  to  the  parts  beneatli,  and  in  most 
respects  closely  resembles  the  integument  of  the  scalp. 
When  such  parts  of  the  integuments  of  the  face  as 
cover  prominent  bones,  such  as  the  parts  over  the 


Chap,  vii.i  The  Face.  ^7 

iiialai-  bone,  the  chin,  the  upper  lid,  are  struck  by  a 
blunt  uistruiuent  or  in  a  fall,  the  Avound  produced 
has  often  the  appearance  of  a  clean  incised  wound, 
just  as  obtains  in  contused  wounds  of  the  scalp. 

The  mobility  of  the  facial  tissues  ]-enders  this 
l^art  very  suitable  for  the  performance  of  j^lastic 
operations  of   various  kinds,  and  their  vascularity 
generally  insures  a  ready  and  sound  healing.  Al- 
though there  is  a  large  quantity  of  fat  in  the°subcu- 
taneous  tissue  in  this  region,  yet  fattv  tumours  are 
smgularly  rare  upon  tlie  face.     They  appear,  indeed 
to  avoid  this  region.    Thus  M.  Denay  reports  the  case 
of  a  man  who  had  no  less  than  215  fatty  tumours 
over  dillerent  parts  of  his  body,  but  not  one  upon  his 
face.    The  thickness  of  the  tissues  of  the  cheek  and 
bps  favour  the  eml.edding  of  foreign  substances  in 
those  parts.    Thus,  a  tooth  that  has  been  knocked 
out  has  remained  for  some  time  embedded  in  the  lip. 
Henry  Smith  reports  a  remarkable  case,  where  he 
removed  a  piece  of  tobacco-pipe  three  inches  long  from 
the  cheek,  in  tlie  tissues  of  which  it  had  been  em- 
bedded tor  several  years.     The  soft  tissues  of  the 
cheek  greatly  favour  the  spread  of  destructive  pro- 
cesses.   Thus  ill  caiun-um  oris,  a  form  of  gangrene  of 
the  face  attacking  the  young,  the  whole  cheek  may 
be  lost  in  a  few  days.     Great  contraction  is  apt  to 
follow  upon  loss  of  substance  in  the  cheek,  so  that  in 
some  ca.ses  the  jaws  may  be  firmly  closed,  as  is  .seen  aft(;r 
recovery  from  advanced  cancrum  ori.s.     The  face  is 
peculiarly  lial,le  to  be  tlie  .seat  of  cei'tain  ulcers,  espe- 
eially  the  rodent  and  lupoid  ulcer,  and  is  the  part 
most  often  attacked  by  "  mali.ir„,uit  pustiih.,"  a  disraso 
transmitted  to  man  from  cattle  alllicted  uK  h  a  m.-ihuly 
known  ui  this  country  .as  "murrain,"  and  in  Kianccjas 
"  charlion." 

Blood  sgi|>)>ly.  _The  tissues  of  th(^  hiw,  an;  very 
va.scailaf,  and  are  libiwally  supplied  vvitli  iihiod- ves.sels  in 
II  — 1 
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all  psirts.  The  6nc>r  vessels  of  the  skin  often  appear  per- 
manently injected  or  varicose  in  t)ie  cUamken.or  inthose 
who  are  exposed  to  cold,  or  are  the  subjects  of  certain 
forms  of  acne.    Thus,  nrevi,  and  the  various  forms  of 
erectile  tumour,  are  common  about  the  face.    For  a 
like  reason  also  wounds  of  the  face,  while  they  may 
bleed  readily  when  inflicted,  are  apt  to  heal  with 
sino-ular  promptness    and    accuracy.     AH  wounds, 
therefore,  of  this  part  should  have  their  edges  care- 
fully adjusted  as  soon  after  the  accident  as  possible. 
Extensive  flaps  of  skin  that  have  been  torn  up  m 
lacerated  wounds  often  retain  tlieir  vitality  in  almost 
as  marked  a  manner  as  do  like  flaps  torn  up  from  the 
scalp     Extensive  injuries  of  the  face  associated  witli 
(Treat  loss  of  substance  are  often  repaired  m  a  most 
remarkable  manner,  as  has  been  illustrated  m  gunshot 
wounds,  where  a  considerable  portion  of  the  face  and 
upper  iaws  has  been  blown  away.    The  low  mortality 
after  severe  injuries  to  the  face  is  due,  however,  not 
onlv  to  the  excellent  powers  of  repair  the  part  pos- 
sesses, but  also  to  the  fact  that  the  face  contains  no 
oraaus  essential  to  life,  that  its  bones  are  soft  and  thin 
and  do  not  favour  extensive  splitting,  and  that  there 
are  several  passages  and  cavities  in  the  region  through 
wliich  discharges  may  escape.    .  0^^^  .^t 
terrible  instances  of  injury  not  immediately  fatal  is 
reported  by  Longn.ore :    "An    ollicer  of  Zouaves 
wounded  in  the  Crimea,  had  his  whole  face  and  lo^^  el 
iaw  carried  away  by  a  ball,  the  eyes  and  tongue  in- 
cluded so  that  there  remained  only  the  cranium,  sup- 
ported by  the  neck  and  spine."    He  lived  twenty 

^'""Sie  pulsations  of  the  facial  artery  can  be  best  felt 
at  the  lower  border  of  the  jaw,  wliere  the  vcss^ 
crosses  iust  in  front  of  the  anterior  border  of  the 
ma  or  muscle.  It  is  here  covered  on  y  by  the  inlegu^ 
nt  and  platysma,  and  can  be  readdy  compressed 
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against  the  bone,  or  ligatured.    The  anastomoses  of  the 
artery  upon  the  face  are  so  free,  tluat,  when  the  vessel 
IS  chvKlec  ,  both  ends,  as  a  rule,  require  to  be  secured. 
Jhe  tacial  vein  is  only  in  contact  with  the  artery  near 
the  lower  border  of  the  jaw ;  on  the  face  it  is  sepa- 
rated from  It  by  a  considerable  interval.    The  vein  is 
not  so  flaccid  as  are  most  superficial  veins;  it  remains 
more  patent  after  section,  it  possesses  no  valves 
and  communicates  at  one  end  indirectly  with  the 
cavernous  sinus,  and  at  the  other  with  the  internal 
jugular  vein  m  the  neck.    This  vein  has  also  another 
but  less  direct,  communication  with  the  intracranial 
vems.    It  is  as  follows:  the  facial  vein  receives  the 
deep  facial  vem  "  from  the  pterygoid  plexus,  and 
tins  plexus  communicates  witli  the  cavernous  sinus  by 
means  of  some  small  veins  which  pass  through  the 
foramen  ovale  and  the  fibrous  tissue  of  the  foramen 
lacerum  medius.    These  dispositions  of  the  facial  vein 
orv  TT-     '""fT       mortality  of  some  inflamma- 
to.  y  affections  of  the  part.    Thus,  carbuncle  of  the  face 
IS  not  unfrequently  fatal  by  inducing  thrombosis  of  the 
cerebral  smu.ses,  and  a  like  complication  may  occur  in 
cZlS         vr  ""^^  ^'««Ply-^tending  intamatory 
comhtion.     Ihe  unusual  patency  also  of  the  facial 
nic.?tir°"'fi 'T^''  absorption,  and  its  direct  commu- 
nication with  the  ,gi-eat  vein  in  the  neck  may  ex,,lain 
hose  abrupt  deaths  from  thrombosis  that^.ave'  fob 
lovv«l  upon  the  injection  of  facial  na^vi  in  infants 

r¥,>rvc  si.pply._The  ne.-ves  of  the  face  are  very 
hl.ora  ly  distributed,  the  fifth  being  the  sensory  nervi^ 
the  faca    the  motor.     It  follows,  h,nn  the  groa 
^^-.t'  nt'sl  fi'"™-ts  about  the  part,  that  severe 

ca  «  where  a  piece  of  flint  en.i,edded  in  a  scar  on  the 

S,n„;  "^^"'-"IS'''''  paralysis,  and 

tnsmuH,  and  induced  a  return  of  .piloptic  a  tbiks.  The 
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positions  of  the  supra-  and  infraorbital  foramina  and 
of  the  mental  foramen  are  indicated  as  follows.     i  le 
supraorbital  foramen  is  found  at  the  junction  of  the 
inner  with  the  middle  third  of  the  upper  margin  of  the 
orbit     A  straight  line  drawn  downwards  from  tins 
point  so  as  to  cross  the  gap  between_  the  two  bicus- 
pids in  both  jaws,  will  hit  both  the  infraorbital  and 
mental  foramina.    The  infraorbital  foramen  is  a  little 
over  a  quarter  of  an  inch  below  the  margin  of  the 
orbit.     The  dental  foramen  in  the  adult  is  midway 
between  the  alveolus  and  the  lower  border   of  the 
iaw,  and  is  a  little  over  a  quarter  of  an  inch  below 
the  cul-de-sac  of  mucous  membrane  between  the  lower 
lip  and  iaw.    At  puberty  the  foramen  is  nearer  to  the 
lower  border  of  the  maxilla,  and  in  old  age  it  is  close 
to  the  alveolus.     The  infraorbital   nerve  has  been 
divided  for  neuralgia  at  its  point  of  exit,  the  nerve 
being  reached  either  by  external  incision  or  through 
the  mouth  by  lifting  up  the  cheek.  f'^'.'^'^lf'^. 
floor  of  the  orbit  has  been  exposed,  the  mfraoib  tal 
canal  (the  anterior  half  of  which  has  a  bony  roof)  has 
been  opened  up,  and  large  portions  of  *  -  trunk  of  the 
nerve  have  been  in  this  way  resected      Meckel  s 
ganglion  has  been  repeatedly  excised  for  the  i^lief  of 
neuralgia  involving  the  second  division  of  the  fafth 
erve.    A  triangular  llap  of  skin  is  turned  up  from 
ile  front  of  the  "cheek,  and  the  infraorlntal  canal  is 
exposed.    The  anterior  wall  of  the  antrum  is  oj^ened 
wifh  a  trephine,  and  the  bone  is  cut  away  from  the 
floor  of  the  infraorbital  groove  so  that  the  nerve  lying 
•  .  that  canal  is  fully  exposed.     The  nerve  is  fo  owed 
back  to  the  posterior  wall  of  the  antrum     Uns  ^^alll 
having  been  trephined,  the  sphono-maxillary    ossa  i  • 
opened  up  and  Meckel's  ganglion  exposed.     Lej  ond 
r'angUon  the  foramen  rotunduni  can  be  made  ou  . 
Tl.e^ifraorbital  artery  runs  -^^h  the  nerve  and  th  t 
vessel,  together  with  its  anterior  dental  branc-h  to  the 
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incisor  and  canine  teeth,  will  probably  be  divided. 
The  infraorbital  vein  ends  in  the  pterygoid  plexus. 
The  ganglion  is  surrounded  by  the  terminal  branchei 
of  the  internal  maxillary  artery.  It  is  a  triangulat 
body,  with  a  diameter  of  about  one-fifth  of  an  mcli. 
It  is  a  little  convex  on  its  outer  side,  and  is  of  a  red- 
dish colour. 

The  following  are  the  relations  of  the  ganglion  : 


Ahovp 


The  second  division  o£  the  fifth  nerve. 


Outer  si(2<?. 
Termination  of  internal 
maxillary  arterv. 
External  pterygoid 
muscle. 


Meckel's 
g:aiig-|ioii. 


Jniifr  side, 
Vertical  jjlate  of  palate. 
Spheno  -  palatine  foia- 


Vi(li:iii  canal. 
Sphunoid  bone. 

Tlie  inferior  dental  nerve  has  been  divided  at 
the  mental  foramen  by  an  incision  made  through  the 
■  mucous  membrane.  Through  this  incision  the^nerve 
can  be  stretched  and  the  cutaneous  portion  of  it  ex- 
cised. Its  trunk  has  been  reached,  and  a  part  excised 
through  a  trephine  hole  made  in  the  body  of  the 
lower  jaw.  This  operation,  however,  inflicts  great 
damage  upon  tlie  bone,  and  cannot  be  I'ecommended. 
The  artery,  moreover,  is  lial^h;  to  be  wounded. 

The  nerve  has  been  divided  also  before  its 
entry    into    the   dental    foramen    in    the  following 
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manner:  The  mouth  being  held  widely  open, 
incision  is  jnado  from  the  hi.st  upper  molar  to 
last  lower  molar  just  to  the  inner  side  of 
anterior  border  of  the  coronoid  process.  1'he 
passes  through  the  mucous  membrane  down  (o  I  he 
tendon  of  the  temporal  muscle  'i'he  Hiigcr  is 
introduced  into  tin;  incision,  ami  passed  Ijetween 
the  ramus  of  the  jaw  and  the  internal  i)tcryg(iid 
muscle  until  the  bony  j.oint  is  felt  that  marks  tiio 
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orifice  of  the  dental  canal.    The  nerve  is  here  picked 
up  with  a  hook,  isolated,  and  divided. 

The  buccal  nerve  may  be  the  seat  of  severe  neu- 
ralgia, and  may  be  thus  divided  through  the  mouth  : 
"  The  surgeon  places  the  finger-nail  upon  the  outer  lip 
of  the  anterior  border  of  the  ascending  ramus  of  the 
lower  jaw  at  its  centre,  and  divides  in  front  of  this 
border  the  mucous  membrane  and  the  fibres  of  the 
buccinator  vertically.  He  then  seeks  for  the  nerve, 
separating  the  tissues  with  a  director,  and  divides  it " 
(Stimson). 

The  malar  toone. — Such  is  the  firmness  of  this 
bone,  and  so  direct  is  its  connection  with  the  skull, 
that  violent  blows  upon  it  are  very  apt  to  be  associated 
with  concussion.  Resting  as  it  does  upon  com- 
paratively slender  bones,  it  is  very  rare  for  the  malar 
bone  to  be  broken  alone.  It  may,  indeed,  be  driven 
into  the  superior  maxillary  bone,  fracturing  that 
structure  extensively,  without  being  itself  in  any  way 
damaged.  A  fracture  of  the  malar  bone  may  lead  to 
an  orbital  ecchymosis,  precisely  like  that  which  often 
attends  a  fracture  of  the  skull  base. 

2  The  parotid  region— The  mam  part  of  the 
parotid  gland  is  lodged  in  a  definite  space  behind  the 
ramus  of  the  lower  jaw.  This  space  is  mcreased  m 
size  when  the  head  is  extended,  and  when  tlie  interior 
maxilla  is  moved  forwards,  as  in  protruding  the  clnn.  In 
the  latter  movement,  the  increase  in  the  antero-postenor 
direction  is  equal  to  about  three-eighths  of  an  inch. 
It  is  diminished  when  the  head  is  flexed.  ^\ hen  the 
mouth  is  widely  opened  the  space  is  dmunished  below 
while  it  is  increased  above  by  the  glidnig  forward.s  of 
the  condyle.  These  facts  should  be  borne  m  mind 
in  operating  upon  and  in  exploring  the  parotid  space. 
It  will  be  found  also  that  in  inflammation  of  the 
parotid  much  pain  is  produced  by  all  those  move 
ments  that  tend  to  narrow  the  space  occupied  by  the 
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glaiul.  The  ol.liquity  of  the  rannis  of  the  jaw  m 
infancy  and  okl  age  causes  the  lower  part  of  the  space 
to  be,  in  the  former  instance  relatively,  and  in  tlie 
latter  instance  actually,  larger  than  it  is  in  the  adult. 

The  gland  is  closely  invested  by  a  fascia  derived 
from  the  cervical  fascia.    The  superHcial  layer  of  the 
parotid  fascia  is  very  dense,  is  continuous  behind  with 
the  til)rous  sheath  of  the  sterno-mastoid,  and  in  front 
with  that  of  the  masseter.      Above  it  is  attached  to 
tlie  zygoma,  while  below  it  joins  the  deep  layer.  The 
deep  layer  is  slender,  is  attached  to  the  styloid  process, 
forms  the  stylo-maxillary  ligament,  and' is  connected 
vvitli  the  sheatlis  of  the  ptervgoid  muscles  and  the 
pterygoid  process.    The  glan.l  is,  therefore,  encased 
m  a  distinct  sac  of  fascia,  whicii  is  entirely  closed 
below,  but  is  quite  open  above.     Between  the  anterior 
edge  of  the  styloid  process  and  the  postci-ior  border 
of  tiie  external  ])terygoid  muscle  there  is  a  gap  iu 
tlie  fascia,  through  which  the  parotid  space  communi- 
cates with  the  connective  tissue  about  the  pharynx. 
It  IS  well  known  that  in  post-pliaiyngcal  abscesses 
tiiere  is  very  usually  a  p^-rotid  swelling,  and  iu  several 
instances  the  pus,  or  at  least  some  ])ortion  of  it,  has 
be,.n  evaoua,te.l  in  the  p,-,,rr.tid  regicu.     In  these  cases 
the  matter  most  probably  extends  from  the  pharyngeal 
to  the  parotid  n-ion,  through  the  gap  just  described, 
i'l-om  tlie  disposition  of  tin;  fascia  it  follows  tliat  very 
giT'at  resistance  is  olfered  to  the  progr(;ss  of  a  jHrrolhl. 
abscess  din;ctly  outwards  througli    the  skin.  ' 
abscess  often  advances  upwards  to  the  temporal, 
zygomatic  fossa;,  in  the  direclion  of  least  ivsislam,:, 
although  j.rogress  in  that  lin<;  is  resisted  l<y  gra,vity.' 
-ft   frequently    makes  its   way   towa.'ds    tin;'  buc'aJ 
cavity   or   pharynx,   or   it   may   break   through  the 
lower  Innits  of  the  fascia  and  reach  the  neck.  It 
must  be  boriu;  in  mind  that  the  gland  is  iu  direct 
contact  with  tlie  cartilaginous  meatus,  with  the  ramus 
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of  the  jaw  and  other  bony  parts,  and  is  closely 
related  with  the  temporo-maxillary  joint.    Thus,  a 


/ 

 i 

I." 

x3  —A  Horizontal  Sectimi  tbroucrli  the  Fiico  niicl  Neck  just  above 
'  tbe  level  of  the  Lower  Ti'etb  (Bniune). 

1  Orliiculnris  ori?  1111(1.  lii'liiiHl  ii.  Ilir  liiiccinntnr  ;  J.,  iiitcrnnl  plorj-poid  :  r.  iiins- 
'  SL'lei--  d  sivlo-L-'lossiis,  st.vlii-i'li!ir.vn'-Tus.  Mini  siyldi.l  iirm-i-.^s ;  e.  siil.Miuis 
i-aiiilis;  /,  O'iK.'istric  ;  n.  ptrini.-iii:ist..iil ;  /i.  olili.Hius  siii).;niir ;  i.  tr.irh.Oo- 
nrUuiiil  -  J.  Iiiveiitrr  (■(■rvicis^iiul  coiiii.li'Xii.'i  ;  A-.  inip.'/nis  ;  (.  loiisil  ;  iii.  f;in!il 
artiTV  •  V  liiriiil  vein  ;  o,  ciisliitory  ii.  rvc  ;  ;i.  iiifcnur  .Inn  .il  lu-rv.'.'imliirl.'r.v  ; 
a  stvlnid  proci'ss;  r,  cxtiTMiil  (Mrnlid  nricr.v  ;  .<.  iiiiiMii.'il  .-.■ir.niil  Mri.  iy  : 
t.'vngiis;  n:  \mnn\\\  vVmA:  t.  iiil.'nr.l  jiiu-ulnr  v.m.i.  with  i h.M-n^nis.  spiiiii 
iiVccssiiry,  (ii'd  liypo-nlossal  iiorvcs  In  ilB  inner  side;  ;/,  viriilinl  iiileij  , 
z,  odontoid  process;  1,  occipiliil  iirtcry. 
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parotid  .abscess  has  biir.st  into  tlie  meatus,  has  led  to 
periostitis  of  tlie  l)ones  adjacent  to  it,  and  has  incited 
uiHairimation  in  the  joint  of  tlie  lower  jaw. 

In  several  cases  reported  liy  Vircliow,  the  pus 
appears  to  have  found  its  way  into  the  skull  alon-r 
branches  of  the  fifth  nerve,  for  the  environs  of  the 
Gassenan  ganglion  were  found  infiltrated  with  pus. 
The  auriculo-teniporal  and  great  auricular  nerves  sup- 
ply the  gland  with  sensation,  and  the  presence  of  these 
nerves,  together  with  the  unyielding  character  of  the 
riarotid  fascia,  serve  to  explain  the  great  pain  felt  in 
rapidly-gi-owmg  tumours  and  acute  inflammation  of 
the  gland.     The  pain  is  often  very  distinctly  referred 
along  the  course  of  the  auriculo-temporal  nerve.  Thus, 
a  patient  with  a  parotid  growth,  recently  under  my 
care,  had  pain  in  those  parts  of  the  pinna  and  temple 
supplied  by  the  nerve,  pain  deep  in  the  meatus,  at 
a  spot  that  would  correspond  to  the  entrance  of  tlie 
nieatus  branch  of  the  nerve,  and  pa,in  in  the  joint  of 
the  lower  jaw,  which  is  supplied   by  the  anriculo- 
temporal. 

Thn  woH  imparl  ant  sirnrtures  in  the  gland  are 
the  external  carotid  artery,  with  its  two  terminal 
branches  and  the  facial  nerve.  The  artery,  as 
Jillaux  has  pointed  out,  is  l)e])ind  the  ramus  of  the 
jaw,  as  high  up  as  the  junction  of  the  inferior  with 
the  mulrlle  third  of  its  posterior  border.  It  then 
enters  the  parotid  gland,  and,  passing  a  little  back- 
wards and  outward.s,  comes  nearer  to  the  surfa.ce 
and  at  ti,e  level  of  the  condyle  of  tlio  jaw  breaks 
into  Its  two  terminal  branches.  TI,o  artery,  therc;- 
tore,  does  not  entru-  tlie  gla,n,l  at  its  inferior  bord.T, 
and_  IS  not  in  actual  relation  with  the  parotid  spare 
at  Its  lowest  part.  Tlie  vessel,  mor.v.ver,  is  n.,t 
parallel  with  the  edge  of  the  ramus,  but  passes 
through  tli<.  pnrotirl  qhuid  with  some  „bli,|uitv. 

Hie  facial  nerve  is  i-eprcsi^nlrd  by  a  Imu?  drawn 
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across  the  glaiid,  in  a  direction  forwards  and  a 
little  downwards  from  the  spot  where  the  anterior 
border  of  the  mastoid  process  meets  the  ear.  The 
nerve  is  not  quite  so  intimately  bound  up  in  tlie 
gland  as  is  the  carotid  artery,  and  in  rapidly  growing 
tumours  of  the  gland  facial  paralysis  from  pressure 
upon  this  nerve  is  not  uncommon. 

It  follows,  from  these  and  other  relations  of  the 
parotid,  that  its  entire  removal  as  a  surgical  procedure 
is  an  anatomical  impossibility.     In  opening  a  parotid 
abscess,  a  cut  is  usually  made  over  the  angle  of  the 
jaw,  and  a  director  pushed  upwards  into  the  substance 
of  the  gland,  after  the  plan  advised  by  Hilton.  The 
gland  is  separated  by  a  mere  layer  of  fascia  from  the 
internal  carotid  artery,  the  internal  jugular  vein,  the 
vagus,  glosso-pharyngeal,  and  hypoglossal  nerves  (Fig. 
13).    Thus,  in  stabs  in  the  parotid  region  it  may  be 
difficult  at  first  to  tell  whether  the  internal  or  the 
external  carotid  is  wounded.    It  has  been  suggested 
that  the  cerebral  hyperemia,  sometimes  noticed  in 
severe  parotitis  (mumps),  may  be  due  to  the  jiressure 
of  the  enlarged  gland  upon  the  internal  jugular  vein, 
with  which  it  is  in  the  closest  contact. 

Tumours  of  the  parotid  are  very  apt  to  contain 
cartilaginous  tissue.  It  is  well  known  that  metas- 
tases after  mumps  are  quite  common  m  the  testis. 
It  is  .sio-niticant  in  this  connection  that  the  testis  is 
one  of  "the  few  parts  of  the  body,  apart  from  bone, 
where  cartilaginous  matter  forms  a  frequent  cmi- 
stituent  of  the  neoplasms  of  the  part.  Mr.  Paget  has 
pointed  out  that  ineammation  of  the  parotid  is 
peculiarly  frequent  after  injuries  and  diseases  of  the 
abdomen  and  pelvis.  It  occurs  also  very  often  as  a 
sequela  of  some  specific  fevers,  but  more  especially 
after  typhoid.  The  anatomical  or  physiological  basis 
of  this  connection  hits  not  been  made  out. 

Many  lymphatic  glands    are    placed    upon  the 
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surface  and  m  tlie  substance  of  tlie  parotid  dan. I 
Ihoy  receive  lymph  from  tlie  frontal  and  parietal  re- 
gions ot  the  scalp,  from  the  orbit,  the  posterior  part 
of  the  nasal  fossae,  the  upper  jaw,  and  tlie  hinder  and 
upper  part  of  the  pharynx.  When  enlarged,  these 
glands  may  form  one  siiecies  of  "  parotid  tumour  " 

StciisoM's  dnct  is  about  two  and  a  half  inches 
long,  and  has  a  diameter  of  one-eighth  of  an  inch  its 
oritice  bemg  the  narrowest  part.     At  the  ante'rior 
border  of  tlie  masseter  nuiscle  the  duct  bends  snd- 
denly_  inwards  to  pierce  the  buccinator  muscle.  The 
bend  :s  so  abrupt  that  the  buccal  seo-rnent  of  the  duct 
may  be  almost  at  right  angles  with  the  masseteric 
Ihis  bend  should    be  taken    into  consideration  in 
passing  a  probe  along  the  duct  from  the  mouth  The 
duct  oi)ens  on  the  summit  of  a  papilla  phaced  on  a 
level  with  the  second  upper  molar  tooth.     The  course 
ot  the  duct  across  the  masseter  is  represented  by  a  line 
drawn  from  the  lower  margin  of  the  concha  to  a  point 
midway  between  the  ala  of  the  nose  and  the  red 
margin  of  the  lip.      Ifc  lies  about  a  fincrer-breadth 
below  tlio  zygouja,  having  the  transverse  facial  artery 
above  it  and  tli..  facial  nerve  behj^v  it.    The  duct  has 
been  ruptured  subcutaneously,  leading  to  e.Ktra,vasa- 
tion  of  saliva.     Woinuls  of  the  duct  are  apt  to  lead  to 
sahvary  hstuhc.    When  tlie  fistula  involves  the  buccal 
segment  of  the  duct  it  may  be  cured  by  opening  the 
duct  mto  t},e   moutli  on   the   proximal  side  of"  tlio 
fistula      1.  ,s(  uhe  of  Ll,„  masseteric  segment  are,  on  the 
other  ha,nd,  very  dillic.dt  to  relievo.     At  least  one- 
half   of  the   buccal   part  of  the   duct   is  ..,Ml,..ddod 
111    the    siilKstance   of    the    buccinator    muscle  A 
saliv.-uy  (istula  over  the  ma,sset<.r  m-i,v  involve  the 
parotid  ^rland   itself,   or   that   paa-toC'it   known  a,s 
tlie  .socia   parotidis.      Jnfhunmatory  conditions  may 
spread  to  the  parotid  from  the  niou'th  ahuig  Stcnson'a 
duct. 
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3.  The  upper  and  lower  jaws,  and  part:; 
connected  with  them. 

The  superior  maxilla  (for  antrum,  see  Nose, 
page  95;    for  hard  palate,  see  Mouth,  page  128). 
— This  bone,   on  account  of  its  fragilit}^  and  tlie 
manner  in  which  it  is  hollowed  out,  is  very  readily 
fractured.    The  fracture  may  be  due  to  direct  violence, 
as  by  a  blow  from  a  "knuckle-duster,"  or  it  may 
be  broken  by  a  force  transmitted  from  the  lower 
jaw  through  the  teeth,  as  in  cases  of  severe  blows  or 
falls  upon  the  chin.     It  may  be  broken  by  a  blow 
upon  the  head,  when  the  chin  is  fixed,  no  other  bone 
being  damaged;  and,  lastly,  it  may  be  crushed,  as 
above  stated,  by  the  driving  in  of  the  malar  bone. 
The  displacement  of  the  fragments  depends  upon  the 
direction    and    degree  of    the   force   employed,  no 
muscles  having  effect.    The  bone  being  very  vascular, 
serious  injuries,  involving  great  loss  of  substance,  are 
often  wonderfully  repaired.    Its  hollowness,  and  the 
cavities  that  it  helps  to  bound,  render  it  possible 
for   large    foreign    bodies  to   be   retained    in  the 
deeper  parts  of  the  face.    Thus,  Longmore  reports 
"  the  case  of  Lieutenant  Fretz,  of  the  Ceylon  Rifles, 
who  was  able  to  do  his  military  duties  for  nearly 
eight  years,  with  the  breech  and  screw  of  a  burst 
musket  lodged  in  the  nares,  part  of  the  tail-pin  and 
screw  protruding  through  the  hard  palate  into  the 
mouth."    The  bone  may  undergo  exten.sive  necrosis, 
especially  in  that  form  of  necrosis  induced  in  workers 
in  match  factories  by  exposure  to  tlie  fumes  of  phos- 
phorus.   In  one  case  {Med.  Times,  18G2)  of  necrosis 
following  measles  tlie  mischief  was  limited  to  the  pre- 
maxillary,  or  incisive  bone. 

The  jjeriosteum  of  tlie  superior  mnxdla  is,  like  t'-e 
pericranium,  not  disposed  to  form  new  bone.  In 
oi-dinary  cases  of  necrosis  of  the  upper  jaw  no  repro- 
duction of   bone  takes  place,  the    gap    left  being 
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penuaiieufc.  In  the  lower  jaw  abundant  new  bone  is 
]iroduced  by  the  periosteiini,  and  extensive  losses  may 
be  repaired.  It  is  reniarlcable,  however,  that  in  course 
ot'  years  this  new  bone  is  liable  to  be  very  extensively 
rcab.sorbed. 

Excision  of  the  superior   maxilla.— The 

entire  bone  has  been  frequently  removed  when  the 
seat  of  an  extensive  tumour,  and  under  certain  other 
conditions.  The  bonjj  connections  to  be  divided  in  the 
operation  are  the  following  :  (1)  The  connection  with 
tlie  malar  bone  at  the  outer  side  of  the  orbit ;  (2)  the 
connection  of  the  nasal  process  with  the  frontal,  nasal, 
and  lachrymal  bones  ;  (3)  the  connections  of  the  orbital 
plate  with  the  ethmoid  and  palate  (this  jilate  is  often 
left  behind,  or  is  cut  through  near  tlie  orbital  margin) ; 
(i)  the  connection  with  the  opposite  bone  and"  the 
palate  m  the  roof  of  the  mouth;  and  (o)  the  connection 
behnid  with  the  palate  bone,  and  the  fibrous  attach- 
ments to  tiie  pterygoid  processes.  In  the  four  tirst- 
named  instances  the  separation  is  effected  by  a  cutting 
instrument ;  in  the  last-named,  by  simply  twisting  out 
the  bone.  So/i  parts  clicickd :  These  may  be^con- 
SKlered  under  three  heads  :  (1)  The  parts  cut  in  the  first 
incision  ;  (2)  in  turning  back  the  flap;  and  C^)  in  sepa- 
rating the  bone. 

(I)  The  following  are  the  parts  cut  in  order  from 
above  downwards  in  the  usual,  or  "  median,"  incision, 
iin  incision  commencing  parallel  with  the  lower 
eyelid,  and  continued  down  the  side  of  the  nose, 
round  the  ala,  and  through  the  middh;  of  the  upper 
Jip  :  Skin,  superficial  fascia,  orbicularis  palpebrarum, 
l.alpebral  branches  of  infraorbital  nerve  and  artery, 
part  of  lev.  labii  superioris,  angular  ;u-tory  and  vein, 
lev.  labii  sup.  alavpie  i)a,si,  lateralis  nasi'  artery  and 
vein,  nasal  branches  of  inrraorliita,l  nerve,  coin|ii-(^ssor 
naris,  depressor  nhv.  nasi,  attachinent  of  nasal  ca.rti- 
higy  to  Ixjiie,  oi-liicularis   oris,  sup.   c<.)r()nary  artery 
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and  vein,  aud  mucous  membrane  of  lip.  Various 
branches  of  tlie  facial  nerve  to  the  muscles  may  be 
cut.    (2)  In  turning  back  the  flap,  the  muscles  above 
named  will  be  dissected  up,  together  with  the  tendo 
ociili,  if  the  nasal  process  is  removed   entire,  the 
levator  anguli,  the  buccinator,  a  few  fibres  of  the 
masscter,  and,  on  the  orbital  plate,  the  inferior  ob- 
lique muscle.      The  infraorbital  nerve   and  artery 
will  be  cut  as  they  leave  their  foramen.    In  the  flap 
itself  will  be  the  trunks  of  the  facial  artery  and  vein, 
the  transverse  facial  artery,  and  the  facial  part  of  the 
fucial  nerve.    (-3)  In  separating  the  nasal  process,  the 
lachrymal  sac  and  infratrochlear  nerve  will  be  damaged, 
and  the  nasal  duct  and  external  branch  of  the  nasal 
■aGVXQ  cut  across.      In  separating  the  bones  below, 
the  coverings  of  the  hard  palate  are  divided,  and  the 
attachment  of  the  soft  palate  to  the  palate  bone, 
unless  the  removal  of  that  process  can  be  avoided. 
"Any  attempt  to  dissect  ofl"  and  preserve  the  soft 
covering  of    the  hard   palate    is    futile"  (Heath). 
Posteriorly,  the  trunk  of  the  infraorbital  nerve  is 
again  divided  (this  time  in  front  of  Meckel's  ganglion), 
together  with  the  posterior  dental  and  infraorbital 
arteries,  and  some  branches  of  the  spheno-palatine 
artery.     The  deep  facial  vein  from  the  pterygoid 
plexus  will  probably  be  cut,  and,  lastly,  near  the 
jialate  will  also  be  divided  the  large  palatine  nerve 
and  the  descending  palatine  artery. 

It  will  be  seen  that  no  large  artery  is  divided  in 
the  operation.  The  inferior  turbinated  bone  comes 
away,  of  course,  with  the  maxilla. 

The  inferior  niaxillii;  Irartiirc— This  bone 
is  to  a  great  extent  protected  from  fracture  by  its  horse- 
shoe shape,  which  gives  it  some  of  the  properties  of  a 
s|)rin",  by  its  density  of  structure,  by  its  great 
mobifity,  and  by  the  builer-liko  interarticular  carti- 
lages that  protect  its  attached  extremities.    The  bone 
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is  usually  broken  by  direct  violence,  and  tlie  fracture 
may  be  in  any  part.    The  sympliysis  is  rarely  broken, 
on  account  of  its  great  thickness.     The  ramus  is  pro- 
tected by  the  muscular  pads  that  envelop  its  two 
sides,  and  the  coronoid  process  is  still  more  ont  of  the 
risk  of  injury,  owing  to  tlie  depth  at  Avhich  it  is 
placed  and  the  protection  it  derives  from  the  zygoma. 
The  weakest  part  of  the  bone  is  in  front,  where  its 
strength  is  diminished  by  the  mental  foramen,  and  by 
the  large  socket  required  for  the  canine  tooth.     It  is 
about  this  part,  therefore,  that  fracture  is  the  most 
common.     The  bone  may  be  broken  near,  or  even 
through,  the  symphysis  by  indirect  violence,  as  by  a 
blow  or  crusliing  force  that  tends  to  approximate  the 
two  rami.    Thus,  the  jaw  has  been  broken  near  the 
middle  line  by  a  blow  in  the  masseteric  region.  The 
amount  of  displacement  in  fractures  of  this  Ijone  varies 
greatly,  and  is  much  influenced  by  the  nature  and 
direction  of  the  force.     In  general  terms,  it  may  be 
.said  tliat,^  when  the  body  of  the  bone  is  broken,  the 
antei  ior  fragment  is  drawn  backwards  and  doAvnwards 
by  the  jaw  depressors,  the  digastric,  mylo-hyoid, 
genio-hyoid,  and  genio-hyo-glossus  ;  while  the  hinder 
fragment  is  drawn  up  by  the  elevators  of  the  jaw, 
the  mas.seter,  int.  pterygoid,  and  temporal.     It  must 
be  remembered  that  the  mylo-hyoid  muscle  will  be 
attached  to  both  fragments,   and  will    modify  the 
amount  of  displacement.     Fraclunis  of  the  ramus 
are  .seldom  attended  with  much  displacement,  muscular 
ti.ssue  being  nearly  equally  attached  to  both  fragments. 

In  fractures  of  tlie  body  of  the  bone,  the"  dental 
nerve  often  marvellously  escapes  injury,  a  fact  that  is 
explained  by  the  supposition  that  the  boi  les  are  not 
usually  sndicietitly  displaced  to  tear  across  the  nerve. 
Weeks  after  the  accident,  however,  the  nerves  lias 
bfcoino  so  compressfid  liy  Mk;  (lev(^h)piiig  (•.■illus  as  to 
have  its  function  destroyed. 
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One,  or  both,  condyles  have  often  been  broken  by 
falls  or  blows  upon  the  cliin. 

The  gums  being  firm  and  adherent,  it  follows 
that  they  are  usually  torn  in  fractures  of  the  body  of 
the  maxilla,  and  hence  the  bulk  of  the  fractures  in 
this  part  are  compound. 

The    temporo  -  Biiaxillary  articulation  is 
supported  by  a  capsule  which  varies  greatly  in  thick- 
ness in  dirterent  parts.    By  far  the  thickest  part  of 
the  capsule  is  the  external  part  (the  external  lateral 
ligament).    The  internal  part  is  next  in  thickness, 
while  the  anterior  and   posterior  portions    of  the 
capsule  are  thin,  especially  the  former,  which  is  very  | 
tlun.    Thus,  when  this  joint  suppurates,  the  pus  is 
least  likely  to  escape  on  the  external  aspect  of  the 
articulation,  and  is  most  likely  to  iind  an  exit  through 
the  anterior  part  of  the  capsule,  although  this  part  is 
to  a  great  extent  protected  by  the  attachments  of  the 
extenial  pterygoid  muscle.    Immediately  behind  the 
condyle  of  the  jaw  are  the  bony  meatus,  and,  a  little  to 
tlie  inner  side,  the  middle  ear.    In  violent  blows  upon 
the  front  of  the  jaw,  tiiese  structures  may  be  damaged, 
and  it  is  interesting  to  note  that  the  strongest  liga-  ■ 
ment  of  the  joint  (the  external  lateral)  has  a  direction 
downwanls    and  backwards,  so  as   to  immediately 
resist  any  movement  of  the  condyle  towards  the 
slender  wall  of  bone  that  bounds  the  meatus  and 
tympanum.     Were  it  not  for  this  ligament,  a  blow  - 
u|)on  the  chin  would  be  a  much  more  serious  accident  i 
than  it  is  at  present. 

It  follows,  from  the  proximity  of  the  joint  to  the  | 
middle  ear,  that  disease  in  the  articulation  may  b(^j 
set  up  by  suppuration  in  this  part.  In  one  case, 
(Holmes'  "System  of  Surgery"),  suppurative  disease  ^ 
spreadinrr  from  the  middle  ear,  not  only  involved i 
the  joint"  but  induced  necrosis  of  the  condyle  of  the | 
lower  jaw.    The  necrosed  condyle  was  reino%ed  eiitirel, 
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from  the  auditory  meatus,  into  which  cavity  it  had 
projei.'ted. 

Dislocation.— This  joint  permits  only  of  one 
form  of  dislocation,  a  dislocation  forwards.    It  may 
be  unilateral  or  bilateral,  the  latter  being  the  more 
usual,  and  it  can  only  occur  when  the  mouth  happens 
to  be  wide  open.    Indeed,  the  dislocation  is  nearly 
always  due  to  spasmodic  muscular  action  when  tiie 
mouth  is  open,  although  in  some  few  cases  it  has  been 
brought  about  liy  indirect  violence,  as  by  a  downward 
blow  upon  the  lower  front  teeth,  the  m.outh  being 
widely  opened.     It  has  occurred    during  yawning, 
violent  vomiting,  etc.     In  more  than  one  case  tlie 
accident  happened  while  a  dentist  was  taking  a  cast 
of  the  mouth.     Hamilton  quotes  a  bilateral  dislocation 
in  a  woman  during  the  violent  gesticulations  incident 
to  the  pursuit  of  .scolding  her  husband.     When  the 
mouth  is  widely  opened  the  condyles,  together  with 
tlie  interarticular  fibi'o-cartilago,  glide  forwards.  The 
fibro-cartilage  e.xtends  as  far  as  the  anterior  edge  of  the 
eminentia  articularis,  which  is  coated  with  cartilage 
to  receive  it.  The  condyle  never  reaches  cpiite  .so  fara.s 
the  summit  of  that  eminence.  All  parts  of  tlie  cap.sule 
save  the  anterior  are  rendered  tense.     Tlio  coronoid 
process  is  much  depressed.     Now  if  the  external 
pterygoid  musch;  (the  muscle  mainly  answeralile  for 
the  luxation)  contract  vigorously,  the  condyle  is  soon 
drawn  over  the  eminence  into  the  zygomatic  fossa,  the 
interarticular  cartilage  remaining  behind.    On  reaching 
it-i  new  position  it  is  innn(!(liatcly  divawu  up  I)y  tho 
temporal,  internal  pterygoid,  and  masseter  muscles, and 
is  thereby  more  or  le.ss  fixed.     A  .si)ecinH;n  in  the 
Musee  Dnpuytren  shows  that  the  (Ixity  of  the  luxated 
)aw  may  .sometimes  depend  upon  the  catching  of  the 
a[)ex  of  the  coronoid  process  .against  the  mal.ar  bone. 

^^■■i>lii\alion  of  the  Jaw  is  a  name  given  to  a 
'ligln.  and  quite  incomplete  dislocation  of  tins  jaw,  not 
I — 4 
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infrequently  met  with  in  delicate  women.  It  is  clue 
to  a  displacement  of  the  interarticular  cartilage,  and 
can  be  cured  by  exposing  the  cartilage  and  attaching 
it  by  suture  to  the  fibrous  structures  around  the  jomt 
(Annandale). 

Excision  of  tlie  isifciior  iiiaxiSla.  —  Con- 
siderable portions  of  the  lower  jaw  can  be  excised 
through  the  month  without  external  wound.  In 
excising  one  entire  half  of  the  maxilla  a  cut  is  made 
vertically  through  the  lower  lip  down  to  the  point  of 
the  chin,  and  is  then  continued  back  along  the  inferior 
border  of  the  jaw,  so  as  to  end  near  the  lobule  of 
the  ear,  after  having  been  carried  vertically  upwards 
in  the  line  of  the  posterior  border  of  the  ramus.  The 
soft  parts  divided  may  be  considered  under  three 
heads  :  (1)  Those  concerned  in  the  first  inci.sion  ;  (2) 
in  clearing  the  outer  surface  of  the  bone  ;  {p>)  m 
clearing  the  inner  surface  of  the  bone. 

1.  (a)   In  the  anterior  vertical  cut:   Skin,  etc., 
orbicularis  oris,  inferior  coronary  and  inferior  labial 
vessels,  branches  of  submental  artery,  levator  menti, 
mental  vessels  and  nerve,  some  radicles  of  anterior 
juo-ular  vein.    (6)  In  the  horizontal  cut :  Skin,  etc., 
platysma,    branches    of   superficial    cervical  nerve 
branches  of  supramaxillary  part  of  facial  nerve,  facial 
artery  and  vein  at  edge  of  masseter,  and  iiifi-="Ji-'^- 
iUarv  branch  of  facial  nert-e  (not  necessarily  divided), 
(c)  The  posterior  vertical  incision  would  not  go  down 
to  the  bone,  and  would  merely  expose  the  surface  ot 
the  parotid  gland,  and  part  of  posterior  border  ot 
masseter  muscle. 

2  In  ch-aring  the  outer  surface  the  following 
parts  are  dissected  bade  :  Levator  menti,  the  two 
dei)ressor  muscles,  buccinator,  masseter  (crossed  by 
part  of  parotid  gland,  transverse  facial  vessels,  facial 
nerve  and  Stenson's  duct),  masseteric  vessels  and  nerve, 
tcmjioral  muscle. 
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3  In  clearing  the  inner  surface  :  Di-astric,  e-enio- 
Jiyoul  gemo-hyo-glossus,  and  myJo-lijoid  muscles,  a 
tew  fahres  of  superior  constrictor,  inte.-nal  pterycvoid 
muse  e,  inferior  dental  artery  and  nerve,  mylo-hyoid 
vessels  and  nerve,  internal  lateral  ligament,  rest  of 
msertion  of  temjioral  muscle,  mucous  meml^rane 

Pnrts  in  rl^k  of  being  damaged.~The  facial  nerve 
It  tlie  posterior  vertical  incision  be  cariied  too  liicrh  up' 
ihe  internal  maxillary  artery,  temporo-maxillary  vein 
annculo-temporal  nerve  (structures  all  closely  related 
to  the  jaw  condyle),  external  carotid  artery,  lin-ual 
nerve,  the  parotid,  submaxillary,  and  sublingual  glands 
After  subperiosteal  resection  the  entire  bone  has  been 
reproduced. 

The  lower  .jaw  may  be  entirely  al>sent,  or  may  be 
of  dwarfed  dnnensious,  or  be  incompletely  formed 
ihese  conditions  are  congenital,  and  depend  upon 
.defec  ive  development  of  the  maxillary  part  of  the 
first  branchial  arch.    They  are  often  is^ciated  with 
branchial  fistulas,  supernumerary  ears,  macrostoma, 
and  hke  congenital  malformations. 
_     Witli  regard  to  the  nerves  connected  with  the 
.jaws  bttle  need  be  .said.    The  upper  teeth  are  supplied 
y  the  .second  division  of  the  lifih,  the  lower  by  the 
third.      Some  ren.arkable  nerve  (bsturbances  have 
followed,   by  re  lex  action,   upon  irritation  of  the 
dental  nerves     J  hus  cases  of  strabismu.s,  temporary 
hbndnoss,  and  wry-neck  have  been  reported  L  due 
to  tl,e  irnfalion  of    carious   teeth.      Hilton  <,ives 
tlie  case  of   a   man  who  was   much   troubled   by  n 
canons  tooth  ,n  ll,e  lower  Jaw  (supplied  by  the  third 
dms...n  of  ^l^JO,andwi,o^leVIdoped!apat.^of 
g   yhair  over  the  region  supplied  l,y  (I,,.  ,anri,.ulo- 
temporal  nerve  (a  bian,-],  also  oF  the  third  .livisiun) 

I  he  mnscSes  «r  u.;,stir:.,io..  ...re  often  aXta,.ked 
by  spasm.  When  Lin,  spasm  is  rioni,;  the  ehaltcrin.. 
ot   the  teeth   ks   produced    th.,t   is  so  conspicuous  a 
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feature  in  rigor.  When  the  spasm  is  tonic  the  mouth 
is  ri.ndly  closed,  and  the  condition  Imown  as  trismus, 
or  lockjaw,  is  produced.  Trismus  is  among  the 
first  symptoms  of  tetanus.  It  is  also  very  apt  to  be 
produced  by  irritation  of  any  of  the  sensory  branches 
li  the  third  division  of  the  fifth,  since  the  niotor  nerve 
supply  of  the  muscles  themselves  is  derived  from  that 
trunk.  Thus  trismus  is  very  common  m  caries  ot  the 
longer  teeth,  and  during  the  "  cutting  "  «  the  /o... 
wisdom  tooth.  It  is  much  less  common  m  afiections 
of  the  upper  set  of  teeth,  since  they  are  supplied  by 
a  more  remote  division  of  the  fifth  nerve.  _  _ 

%eetl..-As  a  test  of  age  the  following  periods 
for  the  eruption  of  teeth  are  given  by  Mr.  0.  iomes  : 
Temporary  teeth:  Lower  central  incisors  six  to  nme 
months-  upper  incisors,  ten  months;  lower  lateial 
rslrs'  and  four  first  'molars,  a  few  months  later; 
then  after  a  rest  of  four  or  five  months,  the  canines; 
and  las  ly,  the  second  molars  ;  the  whole  being  m  place 
b/the  end  of  the  second  year.   Fennanent  .e.  A  .  Firs 
molars   sixth  or  seventh  year;  next  m  oulei  the 
W   ;entral  incisors,  then  the  upper  central  incisoij 
and  a  little  later  the  laterals,  the  -^f^^^ 
bicuspids,  ninth  or  tenth  year ;  second  bicuspid,  and 
canines   about  the  eleventh  year,  the  lower  preceding 
Sruppei    the  second  molars,  the  twelfth  or  thir  eenth 
yeL  f  4e  wisdom  teeth,  eighteen  to  twenty-five  or 

^''^^'In  alveolar  abscess  is  an  abscess  about  the 
fan.  of  a  tooth.  In  the  case  of  single-fanged  teeth 
the%us  may  escape  along  the  groove  o  the  fang. 
Wltfother  Leth  tie  pus  temls  to  pierce  tl-^^J  ; 
If  the  point  of  the  fang  is  withm  the  e^^^^' 

t:Z:^^lZ^  that  retU^tion,  or  if  the  pus  can 
!iavS;to  without  the  line  of  the  reflection,  then  the 
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pus  „,ny  break  through  the  cheek.     Alveolar  abscess 
e  he^i;'"  wlT""^        TT^  '^-I-  tin.  3 
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the  tissues  around  the  mouth,  and  the  general  vascu- 
larity of  the  part,  greatly  favour  the  ^^'^^^^\'^\  '^^ 
many  plastic  operations  performed  to  relieve  these 

'^'"^'rhf  Hps  are  very  vascular,  and  are  often  the  seat 
of  n^evi  and  other  vascular  tumours.    The  coronary 
arteries  are  of  large  size,  and  tl^e"'  Pf 
eenerally  be  felt  when  the  lip  is  pmched  up.  ihese 
vessels  mn  beneath  the  orbicularis  oris  ^^^^^1^' 
are  consequently  nearer  to  the  mucous  •^^■^^rane  than 
they  are  to  the  skin.     When  the  inner  ^f^^  f  "^^^ 
lip  is  cut  against  the  t^eth,  as  the  result  of  a  blo^, 
these   arteries  are  very  apt  to  be  wounded.  As 
s  oh  wounds  are  concealed  from  vie^v  the  consequent 
hLlrrhage  has  sometimes  given  rise  to  an  erroneous 
dfagnosis."  Thus,  Mr.  Erichsen  quotes  the  case  o  a 
drunken  man,  the  subject  of  such  a  wound,  who, 
havSarswallo;ed,  and  then  vomited,  the  blood  escai> 
fnJ  fern  a  coronary  artery,  was  for  awhde  supposed 
to  be  suffering  from  an  internal  m.iury.    As  the  anas 
fomLes  between  the  arteries  of  the  lii,  ai.  very  - 
it  is  usually  necessary  to  tie  both  ends  of  the  vessel 
when  it  has  been  cut  across. 

The  mucous  glands  in  the  submucous  tissue  aie 
lar  J  aiX  nmnerous.  From  closure  of  the  ducts  of 
tliefe  'lands,  and  their  subse-iuent  distension,  i-esu  t 
fW' mucous  cysts"  that  are  so  common  about  the 
the  ^i;'^^^^!^;^^^^  31,0,,,,  (Holmes'  "System  of 
SWy  "  vorii.)  tiratonefor>;i  of  enlarged  lip  may 
^;SZupon  a  U^ja  liypertrg^y^ 

Sir  •  r^'=tir^  with  ^:     of  c.. 

P""^  The  buccal  cavity—The  follosving  Points  may- 
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iiulicating  the  orifice  of  Wharton's  duct.    The  duct  of 
Eartholiu  (one  of  the  ducts  of  the  sublin^auil  ^rland) 
runs  alon.i?  tlie  last  part  of  Wliarton's  duct,\and  ''opens 
either  with  it  or  very  near  it.     Wharton's  duct  is 
singularly  iiidistensible,  and  hence  is  partly  explained 
the  intense  pain  usually  observed  Avlien  that  duct 
IS  obstruct(Ml  by  a  calculus.      The  near  proximity  of 
this  duct  to   tlie  lingual  nerve  may  serve  also  to 
account  for  the  pain  in  some  cases.    The  submaxillary 
gland  can  be  made  out  through  the  mucous  membrane 
at  a  point  a  little  in  front  of  the  angle  of  the  jaw 
especially  when  the  gland  is  pressed  up  from  the 
outside.     On  tlie  floor  of  the  mouth,  between  the 
alveolus  and  the  anterior  part  of  the  tongue,  is  a 
well-marked    ridge  of   mucous    membrane,   thkt  is 
directed    obliquely  forwards    and    inwards    to  the 
Whartonuan  papilla  near  the  framum.     It  indicates 
the  position  of  the  sublingual  gland,  and  also,  so  far 
as  It  goes,  the  line  of  Wharton's  duct  and  the  lincnial 
nerve.    These  structures  lie  beneath  the  gland,  which 
IS    Itself    co^-ered  only  by  the  mucous  membrane. 
J  he  ducts  of    the  sublingual  gland,   some    ten  to 
twenty  m  nundjcr,  open  into  the  month  along  the 
ridge  of  mucous  membrane  just  referred  to.  K/umla, 
a  cystic  tumour  filled  with  mucous  contents  is  often 
inet  with  ov,^'  the  site  of  the  sublingual  gland,  and 
IS  due  to  the  ddatati.m   of  one  of  the  gland  ducts 
that  hasbeconu)  obstructed,  or  to  an  occluded  mucous 
tollicle.     J  he  mucous  membrane  of  th.;  floor  of  the 
month,  as  it  passes  forwards  to  be  refiected  on  the 
gums,   IS  attached  near  to  tli<!  upper  border  of  tho 
jaw.     Tin,,    gfuiio-hyo-glossus    is    attached   nea,r  the 
lower  border.      lielween  fhes.;  two  parls  (the  mucous 
niembrane   and   the   muscle)   there   is,   ac.'or.ling  to 
iillaiix,  a  small  space  lined  with  .Sf|uanious  epithelium, 
lo  this  cavity  the  name  is  given  of  the  sublingual 
bur.sa  unico.sa.     It  is  constricted  in  its  centre  i,y  the 
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frrenura  lingua?,  and  is  said  to  be  the  sent  of  mischief 
ill  "  acute  ranula." 

When  the  mouth  is  widely  opened  the  pterygo- 
maxillaiy  ligament  can  be  readily  seen  and  felt 
beneath  the  mucous  mendjvaue.  It  appears  as  a 
prominent  fold  running  obliquely  downwards  behind 
the  last  molar  teeth.  A  little  below  and  m  front  of 
the  attachment  of  tliis  ligament  to  the  lower  jaw,  the 
o-ustatory  nerve  can  be  felt  as  it  lies  close  to  the  bone 
bist  below  the  last  molar.  This  nerve  is  sometimes 
divided  for  the  relief  of  pain  in  cases  of  carcinoma 
of  the  tongue.  Mr.  Moore's  method  of  dividing  it  is 
as  follows"  "He  cuts  the  nerve  about  half  an  inch 
from  the  last  molar  tooth,  at  a  point  where  it  crosses 
an  imaginary  line  drawn  from  that  tooth  to  the  angle 
of  the  jaw.  He  enters  the  point  of  the  knife  nearly 
three-quarters  of  an  inch  behind  and  below  the  tooth, 
presses  it  down  to  the  bone,  and  cuts  towards  the 
tooth"  (Stimson).  This  nerve,  as  it  lies  against 
the  bone,  has  been  crushed  by  the  slipping  of  the 
forceps  in  the  clumsy  extraction  of  the  lower  molar 

teeth.  ,     ,  .  , 

The  coronoid  process  of  the  lower  jaw  can  be 
easily  felt  through  the  mouth,  and  is  especially  distinct 
when  that  bone  is  dislocated.  It  may  be  noted  that 
a  fair  space  exists  between  the  last  molar  tooth  and 
the  ramus  of  the  inferior  maxilhi,  through  which  a 
patient  may  be  fed  by  a  tube  in  cases  of  trismus,  or 
anchylosis  of  the  jaw.  _  *      i  ^„ 

A  congenital  dermoid  cyst  is  sometimes  found  in 
the  door  of  the  mouth  between  the  tongue  and  the 
lower  iaw.  Such  cysts  have  been  supposed  to  be  due 
to  the  imperfect  closure  of  the  iirst  branchial  cleft,  the 
cleft  immediately  b.-hind  the  hrst  branchial  arch, 
about  which  the  lower  jaw  is  developed. 

The  gm»s  '"''^  '''^'"^  vascular,  in 

the  bleeding  that  follows  the  extraction  of  teeth  much 
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of  the  Wood  is  sui)|)Iiocl  bv  tJiPin  TI.^ 

^^l.so  especall^.-  involved  in  s.•u,■^•v.^    L,  clu'on  c  l^rl 
ro,so,nn,  a  U„e  line  often  appears  along  twi  n^^^ 
J  ins  IS  due  o  a  deposit  of  lead  sulplddu  in  the 
tssues,  winch  istlnis  derived:  Food  debris  on  1  '^f 
a  out  tl.  teeth  n._  deeo.posi,,,  ^oduc^^  1^:;^ 

t  e     on'/      t'  ^^^^  cireulatinc^in 

the  blood,  produces  the  deposit.     The  blue  line  Iwo 

^-,:ssaKl  not  to  occur      those  .ho  li::;^th;'S; 

L.ssTllanTT"''-?"/''"  ■^"^■^'^^^  °f  the  tongue 

ss  than  half  an  inch  from  the  fncnuui,  the  end  of  the 

nuarie  slei  on    ;r  -\^^--o..  membrane 

J         seen  on  the  under  surface    nP   +1,^  „ 

one   ii,,st.„,te  of    cong,,„tal  ,il,sencfi  of    tlie  o,-..nri 

a(i;.HioM      Tl     r  'y  ^  ^'^^'y  "nco.iuMou 

no  .    H  e  ia !  ";?T'"'!;  r'""  ^''"''"^  -'^  ai 

vessel       Cisio  ^Th       '°  '^'^'^  '-"i- 

1  <^'"M-H.of  a  hungry  dnid  maJ 

'^1-  wound  of  these  v.ry  h..  tissues  la..l],er  aiuJ 
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farther  open,  until  the  tongue,  having  lost  all  its 
anterior  support,  turns  over  into  the  pharynx,  and  is 
firmly  embraced  by  the  muscles  of  deglutition,  which 
force  it  down  upon  the  epiglottis,  and  the  latter  upon 
the  larynx,  until  suffocation  is  produced "  (Holmes 
"System  of  Surgery,"  vol.  ii.)-  In  complete  ancesthesia, 
as  in  that  produced  by  chloroform,  when  all  the 
muscular  attachments  of  the  tongue  are  relaxed,  the 
organ  is  apt  to  fall  back  and  to  press  down  the  epi- 
o-lottis,  so  causing  suffocation. 

The  tongue  is  firm  and  dense,  but  contains,  never- 
theless  a  sufficient  amount  of  connective  tissue  to 
cause  it  to  swell  greatly  ^vhen  inflamed.  Foreign 
bodies  may  easily  be  embedded  in  its  substance,  in 
the  Lancet  for  1846  is  noted  a  case  where  a  portion 
of  a  fork  is  said  to  have  been  buried  in  the  tongue  tor 
thirty-two  years.     The  surface  epithelium  is  thick, 
and  in  chronic  superficial  inflammation  of  the  organ 
it  often  becomes  heaped  up,  forming  dense  opaque 
layers,    ichthyosis    linguae,    plaques    des  fumeurs 
leucoma,   etc.     From   the  mucous  glands,  situated 
chiefly  beneath  the  mucous  membrane  near  the  base 
of  the  tongue,  the  mucous  cysts  are  developed  that  are 
sometimes  met  with  in  this  part.        _  _ 

The  tongue  is  very  vascular,  and  is  m  consequence 
often  the  seat  of  naavoid  growths.  It^  mam  supply  is 
from  the  lingual  artery.  This  vessel  approaches  tl  e 
organ  from  the  under  surface,  and  as  cancer  usually 
shows  a  tendency  to  spread  towards  the  best  blood 
supply,  it  is  to  be  noticed  that  carcinoma  of  the  tongue 
neirly  always  tends  to  spread  towards  the  deep  attach- 
ment of  the  n,ember.  At  the  same  tnne  it  must  be 
Observed  that  the  main  lymphatics  fo  low  the  same 
course  as  the  main  blood-vessels.  The  vasculauty 
of  the  ton<Tue  is  the  great  bar  to  its  ea.sy  removal 
?iLmorHi::ye  being  the  complication  most  to  be  dreaded 
in  such  operations. 
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Tlie  tongue  is  ^ell  supplied  with  nei-ves,  tlmt  endue 
it^  not  only  with  the  special  sense  of  taste,  but  also 
Avith  couuuon  sensation.     According  to  Weber's  ex- 
pei-uneuts,  tactile  sensibility  is  more  acute  on  the  tip 
ef    the  tongue  than  it  is  on  any  other  part  of  the 
surface  of  the  body.     It  should  be  borne  in  miiul  that 
the  lingual  nerve  supplies  the  forepart  and  sides  of 
the  tongue  for  two-thirds  of  its  surface,  while  the 
glr..sso-pliaryngeal  nerve  supplies  the  mucous  mem- 
brane  at  its  base,  and  especially  the  papillie  vallatai. 
ill  painful  afl'ections  of  the  tongue  in  the  district  sup- 
plied by  the  lingual  nerve,  the  patient  often  is  troubled 
with  severe  i.aiu  deep  in  the  region  of  the  meatus  of 
the  ear.    The  pain  in  such  instances  is  I'eferi-ed  alonn- 
the  course  of  the  third  division  of  the  fifth,  of  which 
trunk  the  lingual  nerve  is  a  branch.     In  like  manner 
.spasmodic  contraction  of  the  masticatory  muscles  is 
sometimes  found  to  accompany  painful  lingual  ulcers 
when  involving  the  region  of   the  gustatory  nerve 
iliere  would  .seem  to  be  but  little  connection  between 
an  abscess  over  tlie  occipital  region  and  wastino-  of  one 
ha  f  of  the  tongue.     But  8ir  James  Paget  rei.orts  the 
tollowingca.se:  "A  man  received  an  'injury  to  the 
back  ot  his  head  that  was  ;ip[iarently  not  severe  In 
time  the  right  half  of  the  tongue  began  to  waste  and 
contituied  to  waste  until  it  was  less  tha,n  h,-tlf  the  si/e 
of  the  unaltered  side.    An  abscess  formed  over  the 
occiput,  from  which  fragments  of  the  lower  part  of 
the  occipital  Ijone  wt^'e  removed.    After  the  removal  of 
;dl  tlie  (l<-;ul  bone  the  tongue  began  to  recover,  ;md  in 
one  month  had  nearly  reg,-,,ine<l  its   n(,rm;,l  as,,,.,.!,." 
Jlere  tli(!  atr()i)liy  wa,s  (hie   to  wasting  of  the  lingii.-d 
rnusrles  produced  by  pressuns  upon,  the  hypoglo'ssal 
ii'Tve,   which   lea,ves  the  skull   tliroiigh   the  anterior 
eondyh„d  foramen  in  th(;  occipital   bone.     The  c,-isn 
diustralcs  tlu;  imiK.rtance  of  remembering 
loraiiuna,  and  the  structures  they  transmit. 


ev(;n  snial 
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Tlie  tongue  contains  much  lymphoid  tissue,  a 
consideraLle  part  of  which  is  massed  nnder  the 
mticovis  membrane  at  the  posterior  part  of  the  organ. 
Tlie  Ijniiphatics  also  are  large  and  numerous,  and  for 
the  most  part  follow  the  ranine  vessels.  With  regard 
to  glandular  infection  in  lingual  cancer,  it  is  well  to 
note  that  these  lymphatics  enter  one  or  two  small 
glands  lying  on  the  hyo-glossus  muscle  before  they 
reach  the  deep  glands  in  the  neck,  where  they  finally 
end. 

In  the  strange  congenital  affection  known  as  macro- 
glossia  the  tongue  becomes  much  enlarged,  and  in  some 
cases  may  attain  prodigious  dimensions.  Thus,  in  one 
case  it  measured  six  and  a  half  inches  in  length  and 
ten  inches  in  circumference.  It  has  protruded  so  far 
from  the  mouth  as  to  reach  e\'en  to  the  ejiisternal 
notch.  It  has  been  so  large  as  to  deform  the  teeth 
and  alveolus,  and  in  one  case  dislocated  the  jaw. 
The  enlargement '  is  primarily  due  to  the  greatly 
dilated  condition  of  the  lymjihatic  channels  of  the 
organ  (hence  the  name,  lymphangioma  cavernosum, 
pi-oposed  by  Virchow),  and  to  an  increased  develop- 
ment of  lymph  tissue  throughout  the  part.  The 
portion  most  conspicuously  aflected  is  the  base  of  the 
tongue,  where  the  lymphatics  are  usually  the  most 
numerous. 

A  dermoid  cyst  may  be  met  with  on  the  under 
surface  of  the  tongue.  It  is  usually  placed  in  the 
median  line  between  the  genio-hyo-glossi  muscles. 
Such  cysts  are  probably  due  to  some  infolding  of  the 
integumental  layer  during  development. 

Accessory  jflaiids  about  flic  lonsjuc— 
Streckeisen  states  that  accessory  glands,  T)elonging  to 
the  thyroid  body,  are  frequently  found  in  the  vicinity 
of  the  hyoid  bone.  Some  may  be  superficial  to  the 
mylo-hyoid  muscle,  others  may  be  just  above  the  hyoid 
bone,  and  others  in  the  hoi  ow  of  that  bone.  Cysts 
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lined  with  ciliated  epitlieliinn  may  sometimes  be  found 
m  the  same  situations.     All  these  structures  are  the 
ivmams  of  the  neck  of  the  central  diverticulum  which 
IS  protruded  from  tlie  ventral  wall  of  the  pharynx  in 
the  end>ryo,  and  from  Mdiich  the  chief  part  of  the 
thyroid  gland  is  formcjd.    The  forcunen  ca-cum  on  the 
tongue  indicates  the    spot  where  this  diverticulum 
leaves  the  pharynx.     Ducts  lined  with  epithelium 
have  been  found  leading  from  the  foramen  caxaim  to 
accessory  glands  about  the  hyoid  bone.     It  is  prob- 
al.ly  from  these  glandular  and  epitlielial  collections 
about  the  hyoid  bone  that  certain  deep-seated  forms 
of  cancer  of  the  neck  are  developed.    Some  of  those 
take  the  form  of  malignant  cysts  described  by  the 
author  (Path.  See.  Trans.,  188G). 

Much  adenoid  tissue  lies  at  tlie  back  of  tlie 
tongue  about  the  ba.se  of  the  epiglottis.  The  hyiier- 
trophy  of  this  tonsildike  ti.ssue  '(the  lingual  tonsil) 
may  lead  to  troublesome  symptoms  by  impairing  the 
movements  of  the  epiglottis. 

Excision — Many  ditfei-ent  methods  have  b.^en 
adopted  for  the  removal  of  the  entire  tongue.  It  has 
been  removed  through  the  mouth  by  the  ecrasenr  or 
the  .scis.sor.s,  the  latter  operation  being  performed  with 
or  without  i)revious  ligature  of  the  lingual  arteries  in 
the  neck.  It  is  dilKcult,  however,  to  fully  expose  the 
deej.er  attachments  of  the  organ  through  the  compara- 
tively small  orifice  of  the  mouth.  To  obt.dn  more 
room  tlie  cheek  has  been  slit  up  in  on.,  pn.eedun,, 
v/lnle  the  lower  lip  and  symphy.sis  of  the  h,wer  jaw 
have  been  flivided  in  aiHjther. 

In  another  series  of  opei'aJions  the  longue  lias 
been  reached,  or  the  organ  has  been  fully  exposed,  by 
an  incision  made  betweim  tlu^  hyoid  U^w^  and 'the 
inferior  maxilla.  More  recently  k.,rher  h.as  exposed 
Hie  tongue  from  the  neck,  and 'li,a,s  reach. mI  i(,  by  a,n 
iicision  .•.immencing  n.'ar  the  ear  and  tollowin^r  M,,, 
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anterior  border  of  the  sterno-mastoid  muscle  as  far  as 
the  hyoid  bone,  whence  it  turns  upwards  along  the 
anterior  belly  of  the  digastric  muscle. 

In  the  removal  of  the  entire  organ,  the  following 
parts  are  of  necessity  divided :  The  fruenum,  tlie 
mucous  membrane  along  the  sids^s  of  the  tongue,  the 
glosso-epiglottic  folds,  the  genio-hyo-glossus,  liyo- 
glossus,  stylo-glossus,  palato-glossus  muscles,  the  few 
fibres  of  the  superior  and  inferior  linguales  muscles 
that  are  attached  to  the  hyoid  bone,  the  terminal 
branches  of  the  gustatory,  glosso-pharyngeal,  and  hypo- 
glossal nerves,  the  lingual  vessels,  and,  at  the  side  of 
the  tongue  near  its  base,  some  branches  of  the  ascend- 
ing phai-yngeal  artery,  and  of  the  tousilar  branch  of 
the  facial  artery. 

Bleeding  from  the  stump  of  the  tongue,  after  re- 
moval, can  be  instantly  anel  almost  entirely  arrestel 
by  pressing  the  root  of  the  tongue  forwards  by  two 
fingers  passed  down  behind  it  into  the  pharynx.  Tlie 
lingual  arteries  as  they  lie  divided  in  the  floor  of  tlie 
mouth  are  difficult  to  secure.  They  are  embedded  in 
muscle,  and  appear  to  be  peculiarly  brittle. 

When  both  Unguals  have  been  ligatured  in  the 
neck  (through  the  hyo-glossus  muscle)  before  removing 
the  tongue,  bleeding  still  takes  place  from  the  dorsalis 
linguas  branches  of  the  lingual  and  from  small  bran- 
ches of  the  ascending  pharyngeal  and  facial  arteries. 

The  palate.— The  arch  of  the  hard  palate  varies 
in  height  and  shape  in  different  individuals,  and  it 
has  been  said  that  the  arch  is  particularly  narrow  and 
high  in  congenital  idiots.  The  outline  of  this  arch  is 
of  some  moment  in  operations  upon  the  palate. 

CleJl  palate. — The  palate  is  often  the  seat  of  a 
cono-enital  cleft.  Tlie  cleft  is  precisely  in  the  middle 
line.  It  may  involve  the  uvula  or  the  soft  palate 
alone  or  may  extend  forwards  and  involve  the  hard 
palate  as  far  as  the  alveolus.    If  it  extend  beyond  the 
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alveolus,  the  cleft  will  leave  the  middle  line  and  will 
follow  the  suture  betweeji  the  sujjerior  maxillai-y  Ijone 
and  the  os  ineisivum,  appearing  therefore  between  the 
mcisor  and  canine  teeth.    Sometimes  at  the  end  of 
the  cleft  the  upper  li|)  is  fissured  (hare-lip).  Hare-lip 
IS  never  in  the  middle  lino,  but  corresponds  to  the 
suture  just  named,  and  is  therefore  opposite  the  in- 
terval between  the  lateral  incisor  and  canine  teeth 
feometiiues  the  cleft  in  the  palate  on  reaching  the  al- 
veolus will  run  on  either  side  of  the  os  ineisivum  so 
that  that  l,(>ne  is  entirely  separated  from  the  superior 
maxdla.     .Siich  cases  are  associated  with  double  hare- 
lip, and  the  os  ineisivum  appears  as  a  nodule  attached 
to  the  nose  and  suspended  in  the  centre  of  the  o^p 
ihe  bone  ni  these  cases  contain,s,  as  a  rule,  the  <rpnns 
only  of  the  central  incisors,  the  lateral  incisors  liM.vino- 
been  lost  in  the  cleft.     Hare-lip  very  commonly  e.xisfs 
without  any  cleft  of  the  palate.     Except  in  very  rare 
instances,  a  cleft  of  the  hard  palate  will  not  exist  with- 
out a  clnft  of  the  soft.    In  some  ca.ses  the  os  inci.sivum 
may  be  entirely  al,sent,  and  then  the  double  hare-lip 
that  exrsfs  may  appt^ar  as  a  large  median  gap  in  the 
lip.     When  the  hard  palate  is  entirelv  cleft  the  ed"es 
ot  the  cleth  are  more  or  less  perpendicular,  whereas 
when  the  cleft  is  very  slight  as  regards  its  antero-pos- 
terior  lengM,,  the  palate  tends  to  preserve  more  or 
Jess  of  Its  normal  curve. 

The  buccal  cavity,  when  first' formed  in  the  f.etus 
exists  as  a  wide  cleft  in  the  face  bounded  above  by  the 
tronto-nasal  process,  at  the  sides  by  the  sup^-ior  nnxiU 
Jary  processes,  nnd  below  by  the  first  vis<:eral  ar.-li 
arontid  which  the  lower  jaw  is  Umm-xX.  The  nas.d 
and  buccal  cavities  are  one.  "  Tin;  separation  of  tl„. 
cavity  of  the  mouth,  strh.tly  so  called,  from  tJ,e  nasal 
tossa.,  ,s  efr.Tted  by  the  development  of  Mm'  palat.al  or 
ptfu-ygo-pahit,;il  processes  of  the  ma,xillary  phii,.,  which 
advancing  iuvvard.s   from    the    two   si.jes,    me,.t  and 
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coalesce  with  e.ach  other  and  with  the  septum  descend- 
ing from  above  in  the  middle  line.  .  .  .  When  the 
union  of  the  opposite  parts  takes  place,  the  naso- 
jDalatine  canal  is  left  as  the  vestige  of  the  previous 
fissures.  The  median  union  of  the  palate  begins  in 
front  abovit  the  eighth  week  in  the  human  embryo, 
and  reaches  the  back  part,  when  completed,  in  the 
ninth  and  tenth  weeks"  (Allen  Thomson,  in  Quain's 
"  Anatomy  "). 

In  this  way  the  hard  and  soft  palates  are  formed, 
and  the  upper  lip  completed  ;  and  it  will  be  under- 
stood that  hare-lip  and  cleft  palate  depend  simply 
upon  imperfect  closure  of  the  foetal  gap  between  the 
nasal  and  buccal  cavities. 

The  mucous  membrane  covering  the  hard 
palate  is  peculiar  in  that  it  is  practically  one  with 
the  periosteum  covering  the  bones  ;  and,  therefore,  in 
dissecting  up  this  membrane  the  bone  is  bared,  as  the 
mucous  membrane  and  the  periosteum  cannot  be 
separated.  The  membrane  is  thin  in  the  middle  line, 
but  is  much  thicker  at  the  sides  near  the  alveoli,  the 
inci-eased  thickness  depending  mainly  upon  the  in- 
troduction of  a  number  of  mucous  glands  beneath  the 
surface  layers,  such  glands  being  absent  in  the  middle 
line.  The  density  and  toughness  of  the  soft  covering 
of  the  hard  palate  render  it  very  easy  to  manipulate 
when  dissected  up  in  the  form  of  flaps  in  the  opera- 
tion for  the  cleft  palate. 

The  main  blood  supply  of  both  tlie  bones  of  the 
hard  palate  and  its  mucous  covering  is  derived  from 
the  descending  palatine  bi'anch  of  the  internal  maxil- 
lary artery.  This  vessel,  wliich  is  practically  the  only 
vessel  of  the  hard  palate,  emerges  from  the  posterior 
palatine  canal  near  the  juuction  of  the  hard  palate 
with  the  soft,  and  close  to  the  inner  side  of  thc^  last 
molar  tooth.  The  vessel  runs  forwards  and  inwards, 
to  end  at  the  anterior  palatine  canal.  Its  pulsations  ou 
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the  palate  can  often  be  distinctly  felt.  Li  dissectincr  un 
muco.periosteal  flaps  from  the  hard  palate,  it  is  most 
important  to  make  the  incision  in  the  mucous  mem- 
brane close  to,  and  parallel  with,  tlie  alveolus,  so  that 
this  arteiy  may  be  included  iii  the  flap  and  its  vitality 
therefore  not  be  endangered.  By  such  an  incision 
also  unnecessary  bleeding  is  avoided.  In  dissectina 
up  the  flap  It  should  be  remembered  that  the  artery 

surLr      '''''''''  ^^'""'^  *° 

The  soft  palate  is  of   uniform  thickness,  its 
average  measurement  being  estimated  at  about  a 

edges  ot  the  fissure  are  approximated  during  swallow- 
mg  by  the  uppermost  fibres  of  the  superior  constrictor 
liiis  approxnnation  may  narrow  the  cleft  to  one-third 

pa  at  and  tensor  palati.  It  is  necessary  that  these 
muscles  should  be  divided  before  attempting  to  close 

palate  obbquely  from  above  downwards  and  inwards 

posterior  than  the  anterior  surface  of  the  velum  The 
tensor  palati  turns  round  the  hamular  process  and 
passes  to  the  n,iddle  line  in  a  nearly  horiiontS  dir^c 
"on.  J  he  hamular  process  can  be  felt  throu-h  the 
sott  palate  just  i^ehind  and  to  the  inner  side  of  tiie  last 
upper  molar  tooth.  There  are  three  principarnLtliS 
knif,  '  i'-rgnsoJs:  A  small 

m  se  l  ^^\'?'-'^''V^'^ '-^g'"^  '-^""'^^  to  the  stem,  is 
C  or  ^""'^^^  the 

of  the  .  ^  "'^  '      P°«terior  aspect 

ot  the  palate,  transverse  to  the  direction  of  the  muscle 

Pnllr.  r''°'A'  ''^^"'-^^^        this  procedure.  (2) 

Polo  ks:   A  thin  narrow  knife,  wilj,   ,!,.  .„tting 
f-ag'.  upwards,  is  introduced  into  the  .sr,ri,  palate  a  little 
J — 4 
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in  front,  and  to  the  inner  side  of  the  haniuhxr  process. 
The  tendon  of  the  tensor  nmscle  is  above  the  knife, 
and  is  cut  as  the  knife  is  pushed  upwards  and  inwards. 
Tlie  knife  is  inserted  until  its  point  presents  at  the 
ui.ncu'  part  of  the  cleft.    As  it  is  being  withdrawn,  it 
is  made  to  cut  the  posterior 
surface  of  the  velum  to  a  suffi- 
ciejit  depth  to  divide  the  lev  ator 
palati  (Fig.  U).    (3)  Bryant's: 
Here    the    palate  muscles  are 
divided    by    a    cut   with  the 
scissors  that  involves  the  entire 
thickness  of  the  velum,  the  cut 
being  at  tlie  side  of  the  velum, 
and  nearly  parallel   with  the 
cleft. 

The  blood  supply  of  the  soft 
palate  is  derived  from  the  des- 
cending palatine  branch  of  the 
internal  maxillary  artery,  the 
ascending  pharyngeal  artery, 
and  the  ascending  palatine 
branch  of  the  facial  artery.  The 
latter  vessel  reaches  the  velum 
by  following  the  levator  palati  muscle,  and  must  be 
divided  in  the  section  made  of  this  muscle  m  the 
procedures  just  described.  ,  tj- 

The  i>l>aiT»»x  is  about  five  inches  m  length,  it 
is  much  wider  from  side  to  side  than  from  before 
backwards.  It  is  widest  at  the  level  of  the  tip  of  the 
crreater  cornua  of  tlie  hyoid  bone,  where  it  measures 
about  two  inches.  It  is  narrowest  where  it  joins  the 
<rullet  opposite  the  cricoid  cartilage,  its  diameter  liere 
being  less  than  three-quarters  of  an  inch.  H'e 
phai  ynx  is  not  so  large  a  space  as  supposed,  for  it 
must  be  remembered  that  during  lite  it  is  v.ewe 
very  obliqucsly,  and  erroneous  notions  are  thus  ioimea 


pii,.  i4._The  Muscles  of 
The  Soft  Palate,  from 
bebiud. 

o  Lovntor  pnlatl;  h.  tpnsiir 
'  iial.iti ;  c  liiiiniilnr  iircicc^s; 
a,  Willi  of  pliiirynx  ;  e,  ii7..v- 
Kos  uvuhi! ;/,  the  ptiint  o£ 
entry  of  Ibu  knife  in  rd- 
lock'R  operation  ;  al>ove  it 
is  tlio  line  of  incision  niaile 
on  witUJrawiug  tUo  knife. 
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of  its  antero-posterior  dimensions.  Tlie  distance  from 
the  arch  of  the  teeth  to  the  commencement  of  the 
gullet  IS  about  six  iuclies,  a  measurement  that  sliould 
be  borne  iii  mind  in  extracting  foreign  bodies.  Forei.fni 
bodies  pas.sed  into  the  pharynx  are  most  apt  to  lod'^e 
at  the  level  of  the  cricoid  cartilage,  a  point  that  in 
the  adult,  IS  a  little  beyond  the  reach  of  the  £in<rer 
The  history  of  foreign  bodies  in  the  pharynx  .shows 
that  that  cavity  is  very  dilatable,  and  can  accommo 
date  for  some  time  large  substances.     Tims,  in  a  case 


.T-  -"11.^^0.      a.  una,  J.J1  ci  case 

reported  by  Dr.  Geoghegan,  a  man  of  sixtv,  who  had 
tor  months  some  trouble  in  his  throat  for  which  he 
could  not  account,  was  supposed  to  have  cancer.  On 
examination,  however,  a  plate  carrying  tive  false 
teeth  and  presenting  niches  for  five  natural  ones,  was 
found  embedded  in  the  pharynx,  where  it  had  been 
lodged  for  hve  months.  Tlie  plate  had  been  swallowed 
during  sleep  {MeA.  Press,  1866).  In  the  Lancet  for 
l.^b.b  IS  an  account  of  a  mutton  chop  that  became 
Irxiged  m  the  pharynx  of  a  gluttonous  individual, 
ilie  chop  presented  the  ordinary  vertebral  segment  of 
bone,  together  with  one  and  a  half  inclies  of'  rib  and 
was  "pretty  well  covered  with  meat."  Attempts  to 
remove  it  faded,  and  it  was  finally  vomited  up.  Dr 
Hicks  1 884)  reports  the  case  of  a  woman  who 

committed  suicide  by  cramming  onedialf  a  square  yard 
of  coarse  calico  (belonging  to  her  night-dress)  into  her 
mouth  and  throat. 

Among  the  strangest  foreign  bodies  in  this  part 
are  live  cat-fish,  that  are  .said  to  have  jumped  into 
tiie  mouths  of  bathers  while  swiu.min.^  ^)v  Nor- 
man C'hevers  (".Manual  of  jMed.  Jurisprudence  for 
in.lia  )  quotes:  "Natives  of  India  are  not  infre- 
qu-ntly  brought  to  hospital  dying  of  sullbcal iim  anrl 
alarm,  with  a  hu-ge  cat-fish  impacted  in  the  fauces" 
in  one  case  {hulian  M.d.  (.'az.,  I,S7S)  the  fish  had 
thought  fit  to  take  a  firm   hold   of  the   UNula,  and 
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declined  to  leave  go  until  its  liead  had  been  pinched 
with  forceps. 

The  walls  of  the  pharynx  are  in  relation  with  the 
base  of  the  skull,  and  with  the  upper  six  cervical 
vertebra;.  The  arch  of  the  atlas  is  almost  exactly  on  a 
line  with  the  hard  palate.  The  axis  is  on  a  line  with 
the  free  edge  of  the  upper  teeth.  The  termination 
of  the  pharynx  corresponds  to  the  sixth  cervical 
vertebra.  The  upper  vertebra;  can  be  examined,  as 
regards  their  anterior  surface,  from  the  mouth.  When 
the  bones  about  the  pharynx  are  diseased,  the  necrosed 
parts  may  be  discharged  by  that  cavity.  Thus  por- 
tions of  the  atlas  and  axis  have  been  expelled  by  the 
mouth,  as  have  also  been  some  fragments  of  compara- 
tively large  size  thrown  off  by  the  occipital  and 
sphenoid  bones. 

The  mucous  membrane  of  the  pharynx  is  vascular, 
and  readily  inflamed  ;  and  such  inflammations  are 
peculiarly  dangerous,  in  that  they  may  spread  to  the 
lining  membrane  of  the  larynx.    Much  adenoid  tissue 
is  distributed  in  the  mucous  membrane  of  the  pharynx, 
and  it  is  this  tissue  that  is  the  primary  seat  of  mtlam- 
mation  in  scrofulous  pharyngitis.    A  distinct  collec- 
tion of  adenoid  tissue  stretches  across  the  hinder  wali 
of  the  pharynx  between  the  openings  of  the  Eustachian 
tubes     It  is  known  as  Luschka's  tonsil,  or  the  pharyn- 
creal  tonsil,  and  is  often  enlarged  by  disease.  The 
tissue  immediately  outside  the  pharynx  walls  is  lax, 
and  favours  the  spread  of  effusion.    Thus,  m  acute 
inflammation  of  tlie  pharynx,  the  effusion  lias  been 
found    to    extend    along  the    CKSophagus,  reaching 
the  posterior  mediastinum,  and  advancing  even  to 
■  the  diaphragm.    In  the  lax  connective   tissue  be- 
tween the   pharynx  and  the  spine  abscess  is  not 
infrequent,  due,  as    a  rule,  to  caries  o     the  ver- 
tebra;  (post  -  pharyngeal   abscess).    In  this  connec- 
tive tissue,  and  opposite  the  axis,  is  also  found  a 
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lymphatic  gland  that  receives  lymphatics  from  the 
nares.  This  gland  may  prove  the  seat  of  a  suppura- 
tion. Such  collections  may  so  push  forward  the  pos- 
terior ]3haryugeal  wall  as  to  depress  the  soft  palate, 
or  may  cause  severe  dyspnoea  by  interference  with  the 
larynx.  The  matter  may  discharge  itself  through  the 
mouth,  or  may  reach  the  neck  by  passing  behind  the 
great  vessels  and  the  parotid  gland,  presenting  ulti- 
mately beneath  or  at  one  border  of  the  sterno-mastoid 
muscle. 

Many  structures  of  importance  are  in  relation  with 
the  lateral  walls  of  the  pharynx,  the  principal  beijig  the 
mternal  carotid  artery,  the  vagus,  glosso-pharyngeal, 
and  hypoglossal  nerves.    The  internal  carotid  is  so 
close  to  the  pharynx  that  its  pulsations  may  be  felt 
by  the  finger  introduced  through  the  mouth.  These, 
and  other  deep  structures  in  the  neck,  may  be  wounded 
by  foreign  bodies,  that,  passing  in  at  the  mouth,  have 
been  thriist  through  the  pharynx  into  the  cervical 
tissues.     The  internal  jugular  vein  is  at  some  distance 
from  the  pharynx,  especially  at  its  upper  part  (Fig. 
1 3).    Langenbeck  has  three  times  extirpated  the  pha- 
rynx for  malignant  disease,  but  without  success.  He 
reaches  it  from  the  neck  through  an  incision,  that, 
beginning  below  the  jaw,  midway  between  the  sym- 
physis and  angle,  is  carried  over  the  great  cornu  of 
the  hyoid  bone,  and  ends  close  to  the  cricoid  cartilage. 
The  posterior  belly  of  the  digastric  and  the  stylo-hyoid 
musclos  are  detached  from  the  hyoid  bone,  while  the 
omo-hyoid  muscle,  the  lingual,  "facial,  and  superior 
thyroid  arteries,  and  the  sujjcrior  lai-yngc'al  nerve  are 
diviihiil. 

The  tonsil  is  lodged  between  the  anterior  and 
posterior  palatine  arclies.  It  is  in  relation  externally 
with  the  sup(,rior  constrictor  muscle,  and  corresponds, 
HS  regards  Wxv.  surface,  to  tlu;  angle  of  tlu;  lower  jaw. 
It  IS  (picsLioiiai)le  whether  the  enlarged  tonsil,  wIk'H 
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it  is  the  subject  of  otiier  than  malignant  enlargement, 
can  ever  be  felt  externally.    When  hypertrophied,  the 
mass  tends  to  develop  towards  the  middle  line,  whei  e 
no  resistance  is  encountered,  and  to  effect  but  little 
change  in  its  external  relations.    The  mass,  often  mis- 
taken for  the  enlarged  tonsil  in  the  neck,  is  formed  of 
enlarged  glands,  situate  near  the  tip  of  the  great  cornu 
of  the  hyoid  bone.    These  glands  receive  the  tonsillar 
lymphatics,  and  are  almost  invariably  enlarged  in  all 
■tonsil  affections.    It  must  be  remembered  that  many 
structures  are  interi)osed  between  the  tonsil  and  the 
skin,  and  as  the  hypertrophied  body  projects  freely 
into  the  jjharyngeal  cavity,  one  would  not  expect  that 
it  could  be  readily  felt,  even  were  the  interposed 
tissues  less  extensive  than  they  are.    The  tonsil  is 
closely  enough  attached  to  the  pharyngeal  wall  to  be 
affected  by  the  movements  of  the  pharyngeal  muscles. 
Thus  it  is  moved   inwards   by  the    superior  con- 
strictor muscle  during  the  act  of  swallowing,  and  may 
be  drawn  outwards,  on  the  other  hand,  by  the  stylo- 
pharpigeus  muscle.    The  ease  with  which  a  tonsil  can 
be  reached  depends,  other  things  being  equal,  upon 
the  extent  to  which  it  can  be  withdrawn  by  the  stylo- 
pharyngeus,  and  upon  the  development  of  the  anterior 
lialatine  arch,  which,  to  some  extent,  hides  the  tonsd. 
A  child  with  a  prominent  anterior  palatine  arch,  con- 
taining a  well-developed  palato-glossus  muscle,  and 
with  a  vigorous  stylo-pharyngeus,  can  for  a  long  time 
elude  the  tonsil  guillotine. 

Deafness  is  often  complained  of  when  the  tonsil  is 
hypertrophied.  This  is  not  due  to  closure  of  the 
Eustachian  tube  by  the  direct  pressure  of  the  enlarged 
mass  Such  pressure  is  anatomically  impossible.  1  he 
Iar<^e  tonsil  raav,  however,  affect  the  patency  of  the 
tube  by  disturbing  the  soft  palate,  and  through  it  the 
tensor  palati  muscle,  which  is  much  concerned  in  keep- 
in<r  open  the  Eustachian  tube.    The  de^^fness  in  these 
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cases  is  pi-ol,al,ly  due  rather  to  an  extension  of  tl.e 
Vpertroi.lnc  jn-ocess  to  tlie  lining  membrane  of  tJ.e 
tube  than  to  any  pressure  effects,  since  it  is  usuhIJv 
not  luiprovecl  until  some  time  after  the  tonsil  Las 
been  removed.  The  tonsil  tissue  is  for  the  most  part 
collected  around  a  number  of  recesses.  The  decom 
position  of  retained  epithelial  structures  within  those 
recesses  pro.:luces  the  foetid  breath  often  noticed  in 
cases  of  enlarged  tonsil,  and  probably  incites  the 
attacks  or  inflammation  to  which  such  tonsils  are 
nalue. 

^-'^r''^       very  vascular,  receiving  blood  from 
tlie    tonsillar  and  palatine  branches  of  the  facial 
artery,  from  the  descending  palatine  branch  of  the 
nterr.al  rnaxillary,  from  the  dorsalis  lingu^B  of  the 
hngual  and  from  the  ascending  pharyngeal.    Hence  the 

Zt^tZ^f  i«  often  associated 

vith  free  bleeding.  The  mternal  carotid  arterv  is  close 
to    he  pharynx,  but  is  some  way  behind  the  gland 
(t^ig.  lo).     ihe  vessel  is,  indeed,  about  four-filths  of 
an  mch  posterior  to  that  body,  and  is  in  comparatively 
little  danger  of  being  wounded  when  the  tonsil  is  ev- 
c'sed.     Jhe  internal  jugular  vein  is  a  considerable 
hstance  from  tl,e  tonsil.     Of  important  cervical  struc- 
i"'^'  '^^^"^^'•'^^t  to  the  tonsil  is  the  glosso-pharyngeal 
n^rvt.    Tl,e  ascending  phalangeal  artery  is  alscf  in 
close  relation  with  it.    Althougli  of  small  size,  bleed- 
f.-o,n  this  vessel  has  proved  fatal,  as  the  followin-^ 
nitcr(,stmg  case,  rejiorted  by  Mr.  Morrant  Baker,  will 
Bhovv  :  A  n,an  aged  23,  fell  wlien  drunk,  and  gi-a.ed 
h  s  tl,,oat   w,th   the  end  of  a  tobacco-pipe  he  w.-.s 
srnoknig  at  the  tune.     He  thought  nothing  of  the 
accident.     Jn  two  days   he   c=une    to    the'  hosj,it.] 
th  what  apfienred  to  lie  an  acutely-inlhuned  tonsil. 
J  he  tonsil  was  punctured,  l,ut  nothing  escaped  .save  a 
ittio  l,]ood.     yo3ve,.e  lunncrhages  occunvd  IVon,  the 
tonsil  wound,  and  on  the  fourth  day  after  th..  accident  ' 
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one  inch,  of  the  stem  of  a  clay  pipe  was  discovered 
deeply  embedded  in  the  glandular  substance.  It  was 
removed,  and  the  common  carotid  tied.  The  patient, 
however,  never  rallied  from  the  previous  severe  lise- 
morrhages,  and  soon  died.  The  autop.sy  showed  that 
the  stem  of  the  pipe,  which  had  not  been  missed  by 
the  patient,  had  divided  the  ascending  phai-yngeal 
artery  (St.  Bart.'s  Hosp.  Reports,  1876). 


CHAPTER  IX. 

THE  NECK. 

Smface  anatomy ;  bony  points.— The  liyoid 
bone  is  on  a  level  with  the  fourth  cervical  vertebra, 
while  the  cricoid  cartilage  is  opposite  the  sixth.  The 
upper  margin  of  the  sternum  is  on  a  level  with  the 
disc  between  the  second  and  third  dorsal  vertebrae. 
{See  page  170.)  At  the  back  of  the  neck  there  is  a 
slight  depression  in  the  middle  line  which  descends 
from  the  occipital  protuberance,  and  lies  between  the 
prominences  formed  by  the  trapezius  and  complexus 
muscles  of  the  two  sides.  At  the  upper  part  of  this 
depression  the  spine  of  the  axis  can  be  made  out  on 
deep  pressure.  Below  this,  the  bony  ridge  formed  by 
the  spines  of  the  third,  fourth,  fifth,  and  sixth  cer\ical 
vertebra  can  be  felt,  but  the  individual  spines  cannot 
usually  be  distinguished.  At  the  root  of  the  neck  the 
si)inous  process  of  the  vertebra  prominens  is  generally 
very  obvious.  The  trans\-erse  process  of  the  atlas  may 
be  felt  just  below  and  in  front  of  the  tip  of  the  mastoid 
process.  By  deep  pressure  in  the  upper  i)art  of  the 
supraclavicular  fossa,  the  transverse  process  of  tlie 
seventh  cervical  vertebra  can  be  distinguished.  If 
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deep  pressure  be  made  over  the  line  of  the  carotid 
vessels  at  the  level  of  the  cricoid  cartilage,  the  prouii- 
nent  anterior  tubercle  of  the  transverse  process  of  the 
sixth  cervical  vertebra  can  be  felt.  This  is  known  as 
the  "  carotid  tubercle."  The  carotid  artery  lies  directly 
over  It,  and  in  ligaturing  that  vessel  some  surgeons 
make  important  use  of  this  tubercle  as  a  landmark.  If 
a  horizontal  section  of  the  neck,  in  a  muscular  subject 
taken  about  the  level  of  the  sixth  cervical  vertebra' 
be  viewed,  it  will  be  observed  that  the  whole  of  the 
body  of  the  vertebra  divided  will  lie  within  the  an- 
terior half  of  the  section. 

The  middle  Hue — In  the  receding  angle  below 
the  chin  the  hyoid  bone  can  be  felt,  and  its  body  and 
greater  cornua  well  made  out.  About  a  fincrer's 
breadth  below  it  is  the  thyroid  cartilage.  The  details 
of  this  latter  are  readily  distinguished,  and  below  it 
the  cricoid  cartilage,  crico-thyroid  space,  and  trachea 
can  be  easily  recognised.  The  separate  rings  of  the 
trachea  cannot  be  felt.  The  trachea  is  less  easily  made 
out,  as  It  passes  down  the  neck.  As  it  descends  it 
takes  a  deeper  position,  and  at  the  upper  border  of 
the  sternum  lies  nearly  one  and  a  half  inches  from  the 
surface. 

The  rima  glottidis  corresponds  to  the  middle  of  the 
anterior  margin  of  the  thyroid  cartilage. 

Unless  enlarged,  the  thyroid  gland"' cannot  be  made 
out  with  certainty.  According  to  Mr.  Holden,  the 
pulse  of  the  superior  thyroid  artery  can  be  felt  at  its 
upper  and  anterior  part. 

The  anterior  jugular  veins  descend  on  either  side 
ot  tJie  middle  line  upon  the  storno-hyoid  muscles. 
Ihey  commence  in  the  submaxillary  region,  pierce  the 
lascia  just  above  the  itincr  end  of  the  clavicle,  and, 
passing  behind  the  origin  of  tlie  sterno- mastoid 
muscle,  are  lost  to  view.  Tlu,  inferior  thyroid  v..ins 
ue  m  front  of  the  trachea,  below  the  isUnnus. 
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The  side  of  the  iicck. — Maschs.    The  stenio- 
mastoid  muscle,  especially  in  thin  sulijects  and  when 
thrown  into  action,  is  a  prominent  feature  in  the 
neck.    The  anterior  border  of  the  muscle  is  veiy 
distinct.     The  posterior   border  is  less  prominent, 
especially  at  its  upper  part.    A  communicating  branch 
froQi  the  facial  vein  generally  runs  along  the  anterior 
border  of  the  muscle  to  meet  the  anterior  jugular  vein 
at  the  lower  part  of  tlie  neck.    The  interval  between 
the  sternal  and  clavicular  pai-ts  of  the  muscle  is 
genei-ally  well  marked.    If  a  needle  be  thrust  through 
this  interval,  quite  close  to  the  clavicle,  it  would  just 
touch  the  bifurcation  of  the  innominate  artery  on  the 
right  side  and  would  pierce  the  carotid  vessel  on  the 
left.    The  posterior  belly  of  the  digastric  muscle 
coi-responds  to  a  line  drawn  from  the  mastoid  process 
to  the  anterior  part  of  the  hyoid  bone.    Tiie  anterior 
belly  of  the  omo-hyoid  follows  an  oblique  line  drawn 
downwards  from  the  fore-part  of  the  hyoid  bone,  so  as 
to  cross  the  line  of  the  carotid  artery  oi)posite  the 
cricoid  cartilage.    The  posterior  belly  can  be  made 
out  in  thin  necks,  especially  when  in  action,  running 
nearly  i)arallel   with    and  just  above  the  clavicle. 
Although  not  taking  quite  the  same  direction,  yet  the 
posterior  borders  of  the  sterno-mastoid  and  anterior 
scalene  muscles  practically  correspond  to  one  another. 

Vessels. — The  common  carotid  artery  is  repi-eseuted 
by  a  line  drawn  from  the  sterno  clavicular  joint  to  a 
point  midway  between  the  angle  of  the  jaw  and  the 
mastoid  process.  The  vessel  bifurcates  at  the  upper 
border  of  the  thyroid  cartilage.  The  omo-liyoid 
crosses  it  opi)osite  the  cricoid  cartihige,  and  at  about 
the  same  level  the  artery  is  crossed  by  the  middle 
thyroid  vein.  The  line  of  the  internal  jugular  veiii^  is 
just  external  to  tliat  for  the  main  artery.  The 
superior  thyroid  artery  comes  oil' just  below  the  great 
cornu  of  the  hyoid  bone,  and  curves  forwards  and 
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downwards  to  tlie  upper  edge  of  tlie  tliyroid  cavtilago. 
The  lingual  arises  opposite  the  tip  of  the  great  cornu, 
and  runs  just  above  that  process  on  its  way  to  the 
tongue.  The  facial  artery  is  very  tortuous,  but  its 
general  course  in  the  neck  is  represented  by  a  line 
drawn  from  the  anterior  border  of  the  masseter  at  the 
lower  border  of  the  jaw  to  a  point  just  above  the  tip 
of  the  great  cornu,  while  the  occipital  follows  a  line 
that  starts  from  the  latter  point  and  runs  across  tlie 
base  of  the  mastoid  process. 

The  external  jugular  vein  follows  a  line  draAvn 
from  the  angle  of  the  jaw  to  the  middle  of  the  clavicle. 

Tlie  subclavian  artery  describes  a  curve  at  the  base 
of  the  posterior  triangle.  One  end  of  the  curve 
corresponds  to  the  sterno-clavicular  joint,  the  other 
end  to  the  centre  of  the  clavicle,  the  summit  of  the 
curve  rising  to  a  point  about  half  an  inch  above  that 
bone.  In  the  angle  between  tlie  posterior  edge  of 
the  sterno-mastoid  and  the  clavicle  the  pulsations  of 
the  artery  may  be  felt.  Just  above  the  bone  the 
artery  may  be  compressed  against  the  first  rib.  The 
compression  is  most  easily  applied  when  the  arm  is 
well  drawn  down,  and  the  direction  of  the  pressure 
should  be  do\vnwarrls  and  inwards. 

The  subclavian  vein  lies  below  the  artery,  and  is 
entirely  under  cover  of  the  clavicle. 

The  suprascapular  and  transverse  cervical  arteries 
run  parallel  with  the  clavicle,  the  former  quite  behinil 
the  bone,  the  latter  just  al)ove  it.  The  pulsations  of 
the  latter  vessel  can  generally  be  felt. 

Nerves. — The  position  of  the  chief  superKcial 
nerves  of  the  neck  may  be  fairly  indicat('d  by  six 
lines,  all  drawn  from  the  middle  of  the  posterior  border 
of  the  sterno-mastoid  mu.scle.  A  line  drawn  forwards 
from  this  spot  so  as  to  cross  the  sterno-mastoid  at 
nglit  angles  to  its  long  axis,  corresponds  to  the  super- 
ficial cervical  nerve.    A  second  line  drawu  up  across 
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the  muscle  to  the  back  of  the  pinna,  so  as  to  run 
parallel  with  the  external  jugular  vein,  corresponds  to 
the  great  auricular  nerve ;  and  a  third  line,  running 
along  the  posterior  border  of  the  sterno-mastoid 
muscle  to  the  scalp  marks  the  course  of  the  small 
occijaital  nerve.  These  lines,  continued  downwards,  so 
as  to  cross  the  sternum,  the  middle  of  the  cla^^cIe, 
and  the  acromion,  will  indicate  respectively  the  supra^- 
sternal,  supraclavicular,  and  supra-acromial  nerves. 

The  sjsinal  accessory  nerve  reaches  the  anterior 
border  of  the  sterno-mastoid  muscle  at  a  pomt  about 
one  inch  below  the  tip  of  the  mastoid  process.  It 
emerges  from  beneath  that  muscle  about  the  middle 
of  its  posterior  border,  crosses  the  posterior  triangle, 
and  passes  beneath  the  edge  of  the  trapezius  at  a  spot 
on  a  level  with  the  spine  of  the  vertebra  prominens. 

The  phrenic  nerve  commences  deeply  at  the  side 
of  the  neck,  about  the  level  of  the  hyoid  bone,  and 
runs  downwards  to  a  point  behind  the  sternal  end  of 
the  clavicle.  About  the  level  of  the  cricoid  cartilage 
it  lies  beneath  the  sterno-mastoid  (which  covers  it 
wholly  in  the  neck)  about  midway  between  the  anterior 
and  posterior  borders  of  the  muscle.  The  brachial 
plexus  can  be  felt,  and  even  seen  in  very  thin  sub- 
jects. Its  upper  limits  may  be  represented  by  a  line 
drawn  across  the  side  of  the  neck  from  a  point  about 
opposite  to  the  cricoid  cartilage,  to  a  spot  a  little  ex-, 
ternal  to  the  centre  of  the  clavicle. 

The  neck. — The  sltin  in  the  submaxillary  region 
is  lax  and  thin,  and  is  often  found  of  considerable 
value  for  making  fla|3S  in  plastic  operations  about  the 
mouth.  The  platysma  myoides  is  closely  connected 
with  the  skin,  and  to  its  action  is  due  the  turning-in 
of  the  edges  of  such  wounds  as  are  athwart  the  line 
of  direction  of  the  muscle.  The  amount  of  subcu- 
taneous fat  in  the  cervical  region  varies  in  dillerent 
parts.    In  the  suprahyoid  region  it  is  apt  to  undergo 
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e.xteiisive  development,  producing  tlie  diffused  lipoma 
known  as  "  double-chin." 

The  skin  over  the  nape  of  the  neck  is  verv  dense 
and  adherent,  and  these  two  circur-nstances,  in  addition 
to  the  free  nerve-supply  of  the  parts,  serves  to  explain 
the  severe  pain  that  often  accompanies  inflammation 
in  this  region.     Common  carbuncle  is  very  commonly 
met  with  at  the  root  of  the  neck,  in  the  middle  line 
Why  it  especially  selects  this  spot  it  is  difficult  to 
say.    It  may  be  noted,  however,  that  this  region  has 
no  very  extensive  blood  supply,  that  the  middle  line 
of  the  body  is  in  all  parts  of  comi)aratively  slicrJit 
vascularity,    and   that  at  the   nape  of  the  neck 
covered  and  uncovered  parts  of  the  body  meet,  so 
that  the  spot  is  liable  to  considerable  fluctuations 
of  temperature.     Setons  and  issues  were,  in  less 
recent  times,  often  applied  to  the  dense  integuments 
at  the  back  of   the  neck,  just  below  the  occiput. 
These  measures  were  accredited  with  not  infrequently 
producmg  tetanus,  and,  in  such  cases,  it  is  probable 
that  the  nerve  irritation  started  in  the  great  occipital 
nerve. 

When  the  stcrno-mastoid  muscle  of  one  side  is 
ngidly  contracted,  either  from  paralysis  of  the  opposite 
muscle  or  from  spasmodic  contraction,  or  from  some 
congenital  defect,  the  condition  known  as  wry-neck  is 
produced.  The  position  of  the  head  in  wiy-neck 
Illustrates  precisely  the  effect  of  the  sterno-mastoid 
when  in  full  action.  The  head  is  bent  a  little 
forwards,  the  chin  is  turned  towards  the  sound 
side,  and  the  ear  on  the  affr^cted  side  leans  towards 
the  sterno  -  clavicular  joint.  In  many  cases  the 
trapezius  and  scalene  muscles  are  also  affected, 
bpasmodic  contraction  of  the  muscle  may  be  duo 
to  reflex  irritation.  Thus,  it  has  accompaniod  inflam- 
mation of  the  cervical  glands  in  the  posterior  triangle, 
buch  inflammation  has  irritated  some  brandies  of  the 
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cervical  plexus,  and  the  sterno-mastoid  muscle, 
although  it  is  supplied  mainly  by  the  spinal  accessory 
nerve,  receives  a  nerve  from  that  plexus  (viz.,  from 
the  second  cervical).  The  course  of  the  reflex  dis- 
turbance in  such  cases  is  therefore  not  diihcult  to 
follow.  A  like  contraction  has  also  been  produced 
by  direct  irritation  of  the  second  cei-vical  nerve  in 
cases  of  disease  of  the  first  two  cervical  vertebras. 
For  the  relief  of  some  forms  of  wi-y-neck,  the  sterno- 
mastoid  muscle  is  divided  subcutaneously,  as  in  an 
ordinary  tenotomy  operation,  about  half-an-inch  above 
its  attachment  to  the  sternum  and  clavicle.  Two 
structures  stand  considerable  risk  of  being  wounded 
in  this  operation,  viz.,  the  external  jugular  vein  lying 
near  the  posterior  border  of  the  muscle,  and  the  ante- 
rior jugular  which  follows  its  anterior  border,  and 
passes  behind  the  muscle,  just  above  the  clavicle,  to 
terminate  in  the  first-named  vein.  With  common 
care,  there  should  be  no  risk  of  wounding  the  great 
vessels  at  the  root  of  the  neck. 

There  is  a  curious  congenital  tumour,  or  indura- 
tion, sometimes  met  with  in  this  muscle  in  the  newly 
born.  It  is  usually  ascribed  to  syphilis,  but,  in  most 
cases,  is  probably  due  to  some  teaiing  of  the  muscle 
fibres  during  the  process  of  delivery. 

The  cervical  fascia. — The  layers  of  fascia  that 
occupy  the  neck,  and  that  are  known  collectively  as 
the  deep  cervical  fascia,  are  dense  structures,  having  a 
somewhat  complex  arrangement  and  a  great  amount 
of  importance  fi'om  a  surgical  point  of  view.  This 
fascia  limits  the  growth  of  cervical  tumours  and 
abscesses,  and  modifies  the  direction  of  their  progress, 
but  I  do  not  think  that  its  effect  in  this  matter  is 
qiiite  so  definite  as  is  usually  maintained.  It  is  true 
that  deep-seated  cervical  abscesses  are  often  found  to 
follow  just  such  a  course  as  tlie  arrangement  of  the 
fasciae  would  lead  us  to  suppose,  wliile,  on  tlie  other 
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liand,  instances  are  by  no  means  uncommon  M'here  the 
aliscess  or  growth  appears  to  ignore  these  membranes 
and  adopt  a  course  of  its  own. 

The  deep  cervical  fascia  may  be  divided  into  (o) 
the  superficial  layer,  and  (J))  the  dee|)er  processes. 
{a)  The  superficial  layer  forms  a  complete  investment 
for  the  neck,  and  covers  in  all  the  cervical  structures, 
e.vcepting  tiie  platysraa  and  some  superficial  veins  and 
nerves,  with  the  completeness  of  a  perfectly-fitting 
cravat.  It  commences  behind  at  the  spino\is  processes 
of  the  vertebra,  and,  having  invested  the  trapezius 
muscle,  starts,  at  the  anterior  border  of  that  muscle, 
as  a  single  layer,  to  cross  the  posterior  ti'iangle.  Ar- 
riving at  the  posterior  border  of  the  sterno-mastoid 
umscle,  it  .splits,  to  enclose  that  structure,  appearing 
again  as  a  single  layer  at  the  anterior  border  of  the 
muscle,  from  whence  it  passes  to  the  middle  line  of 
the  neck  to  join  the  fascia  of  the  opposite  side, 
entirely  covering  in  on  its  way  the  anterior  triangle. 
The  part  th.at  occupies  the  posterior  triangle  is 
attaclied  above  to  the  mastoid  process  and  superior 
curved  line  of  the  occipital  bone,  and  below  to  the 
clavicle,  so  that  the  space  is  completely  closed  in  by 
the  fascia  in  all  parts,  altliough,  ju.st  above  tlie 
clavicle,  it  is  pierced  by  the  external  jugular  vein  on 
it.s  way  to  the  deeper  trunks.  Over  the  anterior 
triangle,  the  fascia  is  attached  above  to  the  border  of 
the  lower  jaw.  Behind  that  bone  it  passes  over 
the  parotid  gland  to  the  zygoma,  forming  the  parotid 
fascia,  while  a  deeper  layer  pa,sses  beneath  the  gland 
(between  it  and  its  .submaxillary  colh^ague),  to  be 
attached  to  f)oints  at  tlio  base  of  the  skull.  It  is  from 
this  deeper  part  that  the  stylo-niaxillary  ligament  is 
develo[)ed.  In  front  the  fa.scia  is  attaclied  t^  the 
hyoid  bone,  and  just  below  the  thyroid  body  it 
divides  into  two  lay(!i-s  again,  one  to  be  attaclu'd  to 
the  front  of  tlie  stern\iin,  mul  the  oth(u-  to  the  back. 
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Both  these  layers  lie  in  front  of  the  depressors  of  the 
hyoid  bone,  and  they  form  between  them  a  little 
space  (which  extends  so  far  laterally  as  to  enclose  the 
sternal  head  of  the  sterno-mastoid),  the  widest  part  of 
which  is  below,  and  which  there  corresponds  in  width 


Fig.  15.— Transverse  Section  t.lirougli  the  lower  part  of  the  Neck,  to 
show  the  arrangemeuts  of  the  Cervical  Fascia  (Diagrammatic). 

(7,  Trapezius;  i,  sterno-mastoid;  r,  depressors  of  hyoid  bone;  d,  platysnia; 
e,  anterior  spinal  nuiscles  ;  /,  scalenus  anticus  ;  g.  rarotid  artery  ;  h,  external 
jugular  vein  ;  /,  posterior  spinal  muscles;  T,  trachea,  with  gullet  behind  and 
tUyroid  body  in  front. 

to  the  thickness  of  the  sternum.  It  will  be  perceived 
that,  in  dividing  the  sternal  head  of  the  sterno- 
mastoid,  the  operation  is  performed  within  this  little 
chamber  formed  by  the  two  layers  just  named,  and  it 
is  well  to  note  that  the  anterior  jugular  vein  also 
occupies  this  chamber  on  its  way  to  the  external 
iugular  trunk.  This  superficial  layer  of  the  fascia, 
considered  generally,  would  oppose  in  all  parts  the: 
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progress  of  abscesses  or  growths  towards  the  surface 
and  would  encourage  or  compel  them  to  take  a  deeper 
position.  ^ 

{b)  The  deeper  processes.    (1)  From  the  super- 
hcial  layer   a  process  comes  off  near  the  anterior 
border  of  the  sterno-nmstoid  muscle,  which,  passincr 
beneath  the  deiiressors  of  the  liyoid  bone,  invests 
the  thyroid   body  and  front   of   the  trachea,  and 
passes   down,  in   front  of  that  tube   and  of  the 
large  vessels   to  the  fibrous  layer  of  the  pericar- 
dium.    (2)  The  prevertebral  fascia  is  a  layer  that 
descends  on   the   prevertebral   muscles  behind  the 
pharynx  and  gullet.    It  is  attached  above  to  the  base 
ot  the  skull,  and,  below,  descends  into  the  thorax 
behind  the  oesophagus.     Laterally,  it  joins  the  carotid 
sheath,  and  is  then  prolonged  outwards  and  down- 
wards over  the  scalene  muscles,  the  brachial  plexus 

benLf^  fr"",  ^f'"^'-,  Vessels 
beneath  the  clavicle,  where  it  forms  the  axillary 
slieath,  and  becomes  connected  with  the  under  surface 
ot  the  costo-coracoid  membrane.  (3)  The  sheath  of 
the  carotid  artery  and  its  accompanving  vein  and 
nerve  are  derived  in  part  from  fascia  No  1,  and  in 
part  from  fascia  No.  2. 

The  effects  of  this  disposition  of  the  fascia  may  be 
Illustrated  by  noting  the  course  probably  taken  by 
cervical  abscesses  in  various  positions.  (1)  An  abscess 
n  the  postcnor  triangle  will  be  bounded  towards  the 
urface  by  the  superficial  layer  of  fascia.  Towards 
the  floor  or  deep  part,  of  the  triangle  it  will  be 
bounded  by  the  lateral  portion  of  fascia  No  2  The 

artX/r^f-^*'" ^^^^  ""^'^^  ''^^  ^l^^icl'e  until 
anested  by  the  umon  of  the  costo-coracoid  membrnne 

el    ^7  ^     ■  ^-^^^^1^  tl^e 

t l  e  ^'■^P«^^"«  ^"«cle,  and  could  pass  beneath 

t  e  .stemo-rnasto.d  muscle  and  carotid  artery  to  the 
anterior  and  deeper  parts  of  the  neck.    (2)  Aif  abscess 
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in  tlie  anterior  triangle  in  front  of  the  depressors_  of 
the  hyoid  bone  would  probably  come  forward,  owing 
to  the  thinness  of  the  fascia  in  front  of  it ;  but,  if 
pent  up,  it  would  tend  to  progress  towards  the 
anterior  mediastinum,  or  into  the  lateral  parts  of  the 
neck  in  front  of  the  carotid  vessels.  (3)  An  abscess 
behind  the  hyoid  depressors  and  about  the  trachea  or 
thyroid  body,  or  in  the  immediate  vicinity  of  the 
carotid  vessels  (an  abscess  situate,  in  fact,  between 
the  deep  fascise  Nos.  1  and  2)  would  find  itself  in 
a  narrow  strait,  and,  after  pressing  much  upon 
adjacent  parts,  would  most  readily  spread  down- 
wards into  the  mediastinum.  (4)  An  abscess  imme- 
diately ill  front  of  the  spiue,  and  beneath  the  deep 
fascia  No.  2,  might  extend  down  into  the  posterior 
mediastinum,  or  move  towards  the  posterior  and 
lateral  parts  of  the  neck,  following  the  orachial 
plexus,  and  so  reach  the  posterior  triangle,  or  even 

the  axilla.  . 

In  many  cases  a  cervical  abscess  has  burst  into  the 
gullet,  or  trachea,  and  even  into  the  pleura.    In  some 
instances  the  great  vessels  have  been  opened  up- 
one  remarkable  case  reported  by  Mr.  Savoiy  (Med. 
Chir.  Trans.,   1881),  not  only  was   a  considerable 
portion  of  the  common  carotid  artery  destroyed  by 
the  abscess,  but  also  a  still  larger  portion  of  the 
internal  jugular  vein,  and  a  large  part  of  the  vagus 
nerve.     This,  and  like  examples  of  the  destructive 
action  of  some  cervical  abscesses,  depend,  no  doubt, 
upon  the  unyielding  character  of  the  cervical  fascia, 
which  hems  in  the  pus  on  all  sides,  and  drives  it 
to  resort  to  desperate  measures  to  etVect  an  escape. 
"It  is  noteworthy,"  remarks  Mr.  Jacobson,  "that 
communications  between  abscesses  and  deep  vessels 
have  usually  taken  place  beneath  two  of  the  strongest 
fusciiE  in  the  body,  the  deep  cervical  fasoa  and  the 
fascia  lata"  (Hilton's  "  Rest  and  Pam"). 
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The  apex  of  tlie  lung:  extends  into  the  neck 
and  reaches  a  ponit  from  one  to  txvo  inches  above  the 
anterior  end  of  the  first  rib.  It  lies  behind  the  clavicle 
anterior  scalene  muscle,  and  subclavian  vessels  The 
nght  lung  commonly  extends  higher  up  than  the 

The  pleura  has  been  opened  in  careless  operations 
on  the  subclavian  artery,  and  has  also  been  torn  in 
dragguig  deep-seated  tumours  from  the  base  of  the 

"fl  iT^  ^^T""  '''"'^  ^""g  ^^^e  been  wounded  in 
stabs  of  the  neck  and  by  fragments  of  bone  in  severe 
fractures  of  the  clavicle.  Cervical  abscesses  have  opened 
into  the  pleura,  and,  apart  from  this,  pleurisy  has  fol- 
lowed inflammation  of  the  cellular  tissue  at  the  root  of 
the  neck. 

Hernia  of  the  lung  into  the  neck  has  occurred 
during  violent  coughing,  an  appreciable  tumour  being 
produced  (Dr.  Knox,  Lancet,  vol.  i  ;  1885) 

Cervical  ribs— These  structures  have  led  to 
many  errors  in  diagnosis,  have  been  mistaken  for  ex- 
ostoses, and  where  the  subclavian  artery  is  carried 
over  them  have  led  to  the  diagnosis  of  aneurism  Tliev 
are  met  with  at  all  ages  and  in  both  sexes,  and  repre- 
sent the  cervical  ribs  of  lower  mammals.  As  a  rule 
one  such  rib  is  found  on  either  side  of  the  seventh 
cervical  vertebra;  sometimes  it  is  movable,  sometimes 
It  IS  anky  oscd  to  the  vertebra  and  its  transverse 
rocess.  It  may  be  very  short,  and  represented  only 
a  head  neck,  and  tubercle.  Such  forms  have  been 
m^taken  for  cxosto.ses     It  may  be  long,  and  may  then 

col      '         '  i'"'","^  *°  r^'^'  or  the  first 

c  stal  cartilage  by  ligament,  or  even  by  cartilage. 

I.yuch  instances  the  subclavian  artery  passes  over 

the  cervical  rib  and  its  distinct  pulsation  under  such 

c.rcu,n.stances  has  led  to  the  diagnosis  of  aneurism. 

io  the  longer  cervical  ribs  the  scalenus  anticus,  and 

possibly  the  scalenus  modius,  may  be  attached 
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In  thin  subjects  the  rib  forms  a  distinct  projection 
in  the  neck. 

Cut  tliroat  and  wounds  of  llic  neck.— The 

skin  of  the  neck  is  so  ehxstic  and  mobile  that  it  is 
readily  thrown  into  folds  when  a  knife,  and  especially 
a  blunt  knife,  is  drawn  across  it.  Thus,  in  cases 
of  cut  throat  sevei-al  distinct  skin  cuts  may  be  found 
that  were  all  produced  by  one  movement  of  the  knife. 
The  wound  in  cut  throat,  whether  suicidal  or  homi- 
cidal, most  frequently  involves  the  thyro-hyoid 
membrane,  next  iir  frequency  the  trachea,  and  then 
the  thyroid  cartilage. 

1.  If  the  wound  be  above  the  hyoid  bone  the 
following  parts  may  be  cut :  Anterior  jugular  vein ; 
anterior  belly  of  digastric  ;  mylo-hyoid,  genio-hyoid, 
genio-hyo-glossus,  and  hyo-glossus  muscles  ;  the  lingual 
artery  ;  branches  of  the  facial  artery  ;  the  hypoglossal 
and  gustatory  nerves  ;  the  submaxillary  gland.  The 
substance  of  tlie  tongue  may  be  cut,  and  the  floor  of 
the  mouth  freely  opened.  In  any  case  where  the 
attachments  of  the  tongue  are  divided  the  organ  is 
apt  to  fall  back  upon  the  larynx  and  produce  sufloca- 

tion.  ,     ■  1 

2.  If  the  wound  be  across  the  thyro-hyoid  space 
the  following  may  be  the  parts  cut  :  Anterior  jugular 
vein  ;  sterno-hyoid,  thyro-hyoid,  omo-hyoid  muscles  ; 
thyro-hyoid  membrane;  iiiferior  constrictor;  superior 
laryngeal  nerve;  superior  thyroid  artery;  and  if 
near  hyoid  bone  the  trunk  of  the  Ungual  artery  may 
be  cut.  The  pharynx  would  be  opened  m  a  deep 
wound,  and  the  epiglottis  divided  near  its  base. 
Division  of  the  epiglottis  in  wounds  m  this  situation 
is  always  a  serious  complication.  ,     .  „  • 

3  If  the  wound  in\'olve  the  trachea  the  following 
may  be  the  parts  cut:  Anterior  jugular  vein;  sterno- 
hyoid, sterno-tliyroid,  and  omo-hyoid  muscles  ;  part  ot 
sterno-mastoid;  thyroid  gland  ;  superior  and  inferior 
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thyroid  arteries ;  superior,  mioldle,  and  inferior  thyroid 
rans  ;  recurrent  nerves  and  the  gullet. 

In  wounds  of  the  neck  the  great  vessels  often 
escape  m  a  marvellous  manner.    They  are  protected 
m  part  by  the  depth  at  which  they  are  situated,  and 
in  part  by  then-  great  mobility,  lying  as  they  do  in  an 
atmosphere  of  loose  connective  tissue.  Dieffenbacli 
relates  a  case  of  cut  throat  in  which  both  gullet  and 
trachea  were  divided   without    any  damage  to  the 
great  vessels.    In  cut  throat  the  vessels  are  ^reatly 
protected  by  the  projecting  thyroid  cartilage  above 
and  by  the  contracting  of  the  sterno-mastoid  muscles 
below.     Deep  gashes  made  across  the  crico-thyroid 
space,   or  through  the  upper  part  of  the  trachea, 
reach  the  great  vessels  more  easily  than  would  wounds 
made  with  equal  force  in  any  other  part  of  the 
neck. 

In  some  cases  of  gunshot  wound  the  vessels  seem 
to  have  been  actually  pushed  aside,  and  to  have  owed 
their  safety  to  their  mobility.  Thus,  in  a  case 
reported  by  Longmore,  the  bullet  passed  entirely 
through  the  neck  from  one  side  to  the  other  It 
passed  through  the  gullet,  damaged  the  posterior  part 
ot  the  larynx,  but  left  the  great  vessels  intact  In 
another  recorded  case  a  boy  fell  upon  the  point  of  a 
walking-stick.  The  end  of  the  stick  passed  entirely 
through  the  neck  from  side  to  side,  entering  in  front 
ot  one  sterno-mastoid  muscle,  and  emerging  through 
the  substance  of  the  opposite  one.  It  probably  passed 
be  ween  ti.e  pharynx  and  the  spine.  The  bJy,  who 
eft  t|,«  bospital  wollm  eighteen  days,  owed  his  safety 
to  the  ax.ty  of  the  cervical  connective  tissue,  and  to 
the  mobility  of  the  main  structures  in  the  neck 

In  connection  with  the  subject  of  wounds  of  the 
neck  it  ninst  be  rcmemljered  that  the  most  important 
pan  Of  the  spmal  coi-d  can  be  readied  from  beliind 
thiongh  the  gap  between  the  atlas  and  axis.     In  this 
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situation  the  cord  has  been  divided  by  one  stab  of  a 
knife,  the  instrument  entering  between  tlie  two  bones. 
Langier  gives  some  ingenious  cases  of  infanticide 
where  the  lethal  weapon  was  merely  a  long  needle. 
The  needle  was  introduced  into  the  spinal  canal 
between  the  atlas  and  axis,  and  the  cord  readily  cut 

across.  t  ■  i  1 

Wounds  at  the  side  of  the  neck  have  divided 
considerable  portions  of  the  brachial  plexus  without 
involving  other  structures. 

The  hyoid  toone  may  be  broken  by  direct 
violence,  as  from  blows,  or  in  the  act  of  throttling. 
It  is  sometimes  found  broken  in  those  who  have  been 
hanged.  The  fracture  uiay  involve  the  body  of  the 
bone,  but  more  usually  the  greater  cornu  is  found 
broken  off.  In  the  New  York  Medical  Record  (1882) 
is  the  report  of  the  case  of  a  man  who  felt  something 
snap  under  his  chin  while  yawning.  On  examination 
the  hyoid  bone  was  found  to  be  fractured.  The  bone 
was  also  found  broken  in  a  patient  who  threw  her 
head  violently  backwards  to  save  herself  from  falling 
(Hamilton).  The  fracture  is  associated  with  great 
difficulty  and  pain  in  speaking,  in  moving  the  tongue, 
in  opening  the  mouth,  and  in  swallowing,  symptoms 
that  may  be  readily  understood.  A  bursa  lies  be- 
tween the  thyro-hyoid  membrane  and  the  posterior 
surface  of  the  hyoid  bone.  It  may,  when  enlarged, 
form  one  of  the  cystic  tumours  of  the  neck. 

The  larynx  and  trachea — The  position  of  the 
larynx  in  the  neck  is  influenced  by  age.  In  the  adult 
the  cricoid  cartilage  reaches  to  the  lower  part  of  the 
sixth  cervical  vertebra.  In  a  child  of  three  months 
it  reaches  the  lower  border  of  the  fourth  cervical,  and 
in  a  child  of  six  years  the  lower  border  ot  the  tittu 
vertebra  At  puberty  it  attains  the  adult  position. 
The  upper  end  of  the  epiglottis  in  the  adult  is  opposite 
the  lower  border  of  the  third  cervical  vertebra.     in  a 
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child  of  three  months  it  reaches  tlie  lower  border  of 
the  atlas,  and  at  six  years  the  lower  border  of  the 
axis  (Symington).  With  the  laryngoscope  the  follow- 
ing jiarts  may  be  made  out :  The  base  of  the  tongue 
and  glosso-epiglottic  ligaments  ;  the  superior  aperture 
of  the  larynx,  presenting  in  front  the  epiglottis,  at  the 
sides  the  aryteno-epiglottidean  folds  (in  which  are  two 
rounded  eminences  corresponding  to  the  cornicula  and 
cuneiform  cartilages),  and  at  the  back  the  arytenoid 
commissure  of  mucous  membrane.  Deeply  down  can 
be  seen  the  true  and  false  vocal  cords,  the  ventricle, 
the  anterior  wall  of  the  larynx,  a  little  of  the  cricoid 
cartilage,  and  more  or  less  of  the  anterior  wall  of  the 
trachea.  If  the  glottis  be  very  fully  dilated  the  open- 
ings of  the  two  bronchi  may  be  dimly  seen. 

The  thyroid  and  cricoid  cartilagfes,  and  the 
greater  part  of  the  arytenoid,  are  in  structure  hyaline, 
as  are  the  costal  cartilages.  Like  the  last-named,  they 
are  liable  to  become  more  or  less  ossified  as  life  ad- 
vances. Ossification  conrmences  in  the  thyroid  and 
cricoid  cartilages  at  about  the  age  of  20,  and  in  either 
cartilage  the  process  commences  in  the  vicinity  of  the 
crico-thyroid  joint.  The  arytenoid  ossifies  later. 
Ossification  of  the  laryngeal  cartilages  is  more  marked 
in  males  than  in  females.  The  larger  cartilages  are 
liable  to  be  fractured  by  violence,  as  by  blows,  throt- 
tling, etc.  The  thyroid  is  the  one  most  frequently 
broken,  and  usually  in  the  median  line. 

The  rima  g-lotlidis  is  the  aperture  between  the 
true  vocal  cords  in  front  and  the  bases  of  the  arytenoid 
cartilages  behind.  It  is  the  narrowest  part  of  the 
interior  of  the  larynx,  and  it  is  well  to  be  familiar 
with  its  proportions  in  reference  to  the  entrance  of 
foreign  bodies,  and  the  introduction  of  instruments. 
In  the  adult  male  the  rima  measures  nearly  one  inch 
f  1  I  linos)  from  before  ))ack wards  ;  from  side  to  side, 
ill  its  widest  part,  it  measures  about  one-third  of  the 
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lengtli ;  this  diametei"  may  be  increased  to  one-half 
of  the  length  in  extreme  dilatation.  In  the  female 
and  in  the  male  before  puberty  the  antero-posterior 
diameter  is  from  8  to  9  lines. 

The  mucous  membrane  of  the  larynx  varies 
in  thickness  in  different  parts,  and  in  the  araonnt  of 
its  submucous  tissue.    The  membrane  is  thickest,  and 
the  submucous  tissue  most  abundant,  in  the  following 
parts,    taken   in    order    of    degree  :    The  aryteno- 
epiglottidean  folds,  the    mucous  membrane  of  the 
ventricle,  the  false  cords,  and  the  laryngeal  aspect  of 
the  epiglottis.     These  are  the  parts  that  become 
most  congested  and  swollen  in  acute  laryngitis  ;  and 
the  serious  condition  known  as  oedema  of  the  glottis 
depends  mainly  upon  effusion  into  the  lax  submucous 
tissue  in  the  aryteno-epiglottidean  folds.  The  affection 
known  as  "clergyman's  sore-tbroat"  has  an  interesting 
anatomical  basis.      The  mucous  membrane  of  the 
larynx  is  well  provided  with  mucous  glands,  whose 
function  it  is  to  keep  moist  the  parts  concerned  in 
phonation.    When  an  individual  speaks  aloud  for  a 
long  while  the  lining  of  the  larynx  tends  to  become 
dry,  on  account  of  the  large  amount  of  cold  air  that 
is  drawn  in  directly  through  the  mouth.   To  still  keep 
these  parts  moist  the  mucous  glands  have  to  exhibit 
increased  energy,  and  in  those  who  speak  much  m 
public  the  glands  may  in  time  become  so  over-worked 
as  to  inflame.    It  is  the  inHammation  of  these  glands 
that  constitutes  the  present  affection.    The  glands  are 
not  distributed  equally  over  all  parts  of  the  larynx, 
but  are  most  numerous  in  the  membrane  covering 
the  arytenoid  cartilages  and  parts  immediately  about 
them,  the  base  of  the  epiglottis,  and  the  interior  of 
the  ventricle.    It  is  in  these  parts,  therefore,  that  the 
changes  in  chronic  glandular  laryngitis,  or  dysphonia 
clericorum,  are  most  marked. 

£xcisiou  of  the  larynx — The  entn-e  larynx 
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Ikis  been  removed  for  carcinomatous  disease,  but  the 
operation,  altliougli  not  immediately  fatal,  has  not 
been  followed  by  very  satisfactory  results.  It  is 
removed  through  an  incision  in  the  middle  line.  In 
this  incision  are  divided  the  platysma,  the  fascia,  and 
tiie  anterior  jugular  vein.  The  larynx  is  separated 
fi-om  Its  connections,  the  following  structures  beint^ 
divided  :  sterno-thyroid,  thyro-hyoid,  stylo-pharyngeus° 
palato-pharyngeus,  and  inferior  constrictor  muscles' 
hxryngeal  branches  of  superior  and  inferior  thyroid 
arteries,  superior  and  inferior  laryngeal  nerves,  hyo- 
epiglottic  and  glosso-epiglottic  ligaments.  The  larynx 
is  then  separated  from  the  trachea,  and  is  dissected  off 
from  below  up.  In  separating  the  gullet  and  pharynx 
there  is  great  risk  of  "button-holing"  the  former 
tu  1  le 


_  Tracheotomy  and  laryngfotomy — The  ti-achea 
IS  about  fotir  and  a  half  inches  in  length,  and  from 
three-quarters  to  one  inch  in  its  extreme  width. 
It  is  surrounded  by  an  atmosphere  of  very  lax  con- 
nective tissue,  which  allows  a  considerable  deo-ree 
of  inobdity  to  the  tube.  The  mobility  of  '\he 
trachea  is  greater  in  children  than  in  adults,  and 
adds  much  to  the  difficulties  of  tracheotomy.  In 
this  procedure  the  windpipe  is  opened  in  the  middle 
line  by  cutting  two  or  three  of  its  rings  above, 
below,  or  tlirough  the  isthmus  of  the  thyroid  gland, 
bince  the  trachea,  as  it  descends,  lies  farther  from  the 
surface,  and  comes  in  relation  with  more  and  more 
important  structures,  it  is  oijvious  that,  other  thinos 
being  equal,  the  higher  in  the  neck  the  operation  can 
be  done  tlie  better.  The  length  of  ti-achea  in  tlie 
neck  IS  not  so  considerable  as  may  at  first  appear, 
and  according  to  Holden,  not  more  than  some  7  or-  8 
of  the  tracheal  rings  (which  nunil)er  IG  to  20  in  all) 
are  usually  to  b(.  found  above  the  stei'num.  The 
distance  between  the  cricoid  cai  tilage  and  the  sternal 
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notch  varies  greatly,  and  depends  upon  the  length  of 
the  neck,  the  age  of  the  patient,  and  the  position  of 
the  head.    If  2  inches  of  trachea  are  exposed  above 
the  sternum  when  the  head  rests  easily  upon  the 
spine,  then  m  full  extension  of  the  head  some  %  ot 
an  inch  more  of  the  windpipe  will,  as  i_fc  were,  be 
drawn  up  into  the  neck.    According  to  Tillaux,  the 
average  full  distance  between  the  cricoid  cartilage  and 
the  sternum  is,  in  the  adult,  about  2f  inches  (7  cm.). 
The  full  distance  in  a  child  between  three  and  fave 
years  is  about  U  inches  (4  cm.),  in  a  child  between 
Jix  and  seven  about  2  inches  (5  cm.),  and  in  children 
between  eight  and  ten  years  about  21  inches  (6  cm.). 
As  may  be  imagined,  the  dimensions  of  the  trachea 
on  section  vary  greatly  at  different  ages,  and  even  m 
different  individuals  of  the  same  age.     This  leads  to 
the  question  as  to  the  proper  diameter  of  tracheotomy- 
tubes.    Guersant,  who  has  paid  much  attention  to 
this  matter,  says  that  the  diameter  ol  the  tubes  should 
run  from  6  mm.  to  15  mm.*    The  tubes  ^vrth  a 
diameter  of  from  12  mm.  to  15  mm.  are  for  ^^ult^ 
The  tubes  below  12  mm.  are  for  children,  and  aie 
divided  into  four  sets. 

„    ,  (  with  a  dia- 1  6  mm  -f  \\\toi  years  of  age. 

NO.  1.  ^  meter  of   f  ^        j  oh.ld..en  from  \ 

"  in  mm  "  8  to  12  „ 

III     ::    l^x.     ::  12*015 

In  children  under  eighteen  months  the  diameter  of 
the  tube  should  be  about  4  mm. 

In  performing  tracheotomy  it  is  most  important  that 
the  head  be  thrown  as  far  back  as  possible,  and  that 
the  Sin  be  kept  strictly  in  a  line  with  the  sternal 
notch  so  that  the  relations  of  the  middle  line  o  the 
neck  be  preserved.     Full  extension  of  the  head  not 

*  The  reader  may  be  reminded  that  12  mm  =  about  half  an 
inch,  Ind  6  mm'  theUre,  =  about  a  quarter  of  an  mob. 
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only  gi\-es  the  surgeon  increayed  room  for  the  opera- 
tion, but  also  brings  the  trachea  nearer  to  the  surlace 
and  by  stretching  the  tube  renders  it  much  less 
mobile. 

In  cutting  down  upon  tlie  trachea  in  the  middle 
hne  of  the  neck  from  the  cricoid  cartilage  to  the 
sternum  the  following  parts  are  inet  with.  Beneath 
the  integument  lie  the  anterior  jugular  veins.  As 
a  rule  these  veins  lie  some  little  way  apart  on  either 
side  of  the  median  line,  and  do  not  communicate 
e.xcept  by  a  large  transverse  branch  which  lies  in  the 
interfascial  space  at  the  upper  border  of  the  sternum. 
Sometimes  there  are  many  communicating  branches 
right  in  front  of  the  tracheotomy  district,  or  the  veins 
may  form  almost  a  plexus  in  front  of  the  trachea,  or 
there  may  be  a  single  vein  which  will  follow  the 
middle  line.    Then  comes  the  cervical  fascia,  enclos-  ' 
uig  the  sterno-hyoid  and  sterno-thyroid  muscles.  The 
gap  between  the  muscles  of  ojjposite  sides  is  lozeno-e- 
shaped,  and  is  such  thab  the  trachea  can  be  exposed 
without  dividing  muscle  fibres.    The  isthmas  of  the 
thyroid  usually  crosses  the  2nd,  3rd,  and  4th  rings  of 
the  trachea.    Above  it  a  transverse  communicatino- 
branch  between  the  superior  thyroid  veins  is  sometimes 
found.    Over  the  isthmus  is  a  venous  plexus,  from 
;  winch  the  inferior  thyroid  veins  arise,  while  below  tbe 
i  isthmus  these  veins  lie  in  front  of  the  trachea  together 
with  the  thyroidea  ima  artery  (when  it  exists)  The 
inferior  thyroid  vein  may  be  represented  by  a  sincrle 
■  trunk  occupying  the  middle  line.   In  the  infant  before 
the  age  of  two  years  the  thymus  extends  up  for 
-a  variable  distance  in  front  of  the  trachea.^  At 
the  very  root  of  the  neck  the  trachea  is  crossed  by  the 
innominate  and  left  carotid  arteries  anrl  by  the  left  in- 
nominate vein  ;  and  lastly,  al)normal  branches  of  the 
superior  thyroid  artery  may  cross  the  upper  rings  of 
the  windpipe. 
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The  evil  of  wounding  the  thyroid  isthmus  is 
greatly  exaggerated.  I  have  frequently  divided  this 
structure  in  performing  tracheotomy  without  any  in- 
convenience resulting.  Like  other  median  raphe,  the 
middle  line  of  the  thyroid  isthmus  has  but  a  slight 
vascularity,  and  it  has  been  shown  that  one  side  of 
the  thyroid  gland  cannot  be  injected  from  tlie  other 
(i.e.  by  injection  that  would  cross  the  isthmus).  The 
difficulty  of  tracheotomy  in  infants  depends  upon  the 
shortness  of  the  neck,  the  amount  of  the  subcutaneous 
fat,  the  depth  at  which  the  trachea  lies,  its  small  size, 
its  great  mobility,  and  the  ease  with  which  it  can  be 
made  to  collapse  on  pressure.  To  the  finger,  roughly 
introduced,  the  infant's  trachea  ofFei's  little  resistance. 
Its  mobility  is  such  that  we  hear  of  its  being  held  aside 
unknowingly  by  retractors,  while  the  operator  is 
scoring  the  ossophagus  (Durham).  In  the  child  also 
the  great  vessels  often  cross  the  trachea  higher  up  than 
in  the  adult,  and  some  inconvenience  may  also  arise 
from  an  unduly  prominent  thymus.  In  one  case,  in 
an  infant,  the  end  of  a  tracheotomy  tube  pressing  on 
the  front  of  the  trachea  produced  an  ulcer  that  opened 
the  innominate  artery  {Brii.  Med.  Jour.,  1885).  In 
introducing  the  cannula,  if  the  tracheal  wound  be 
missed,  it  is  easy  to  thrust  the  instrument  into  the 
lax  tissue  beneath  the  cervical  fascia  and  imagine 
that  it  is  within  the  windpipe. 

In  laryngotomy  the  air  passage  is  opened  by  a 
transverse  cut  through  the  crico-thyroid  membrane. 
The  crico-thyroid  space  only  measures  about  half  an 
inch  in  vertical  heiglit  in  well-developed  adult  sub- 
jects, while  in  children  it  is  much  too  small  to  allow  of 
a  cannula  being  introduced.  The  ci'ico-thyroid  arteries 
cross  the  space,  and  can  hardly  escape  division.  They 
are,  as  a  rule,  of  very  insignificant  size,  and  give  no 
trouble.  Occasionally,  liowever,  these  vessels  are 
large,  and  "cases  are  recorded  in  which  serious  and 
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even  fatal  liffimorrhage  lias  occiirred  from  tliese  vessels  " 
(Durham).  In  introducing  the  cannula  it  may  readily 
slip  between  the  crico-thyroid  membrane  and  the 
mucous  lining  instead  of  entering  the  trachea. 

Foreigni  bodies  often  find  their  way  into  the 
an-  passages,  and  have  been  represented  by  articles  of 
food,  teeth,  pills,  buttons,  small  stones,  and  the  like 
They  are  usually  inspired  during  the  act  of  respiration' 
and  may  lodge  in  the  superior  aperture  of  the  larynx^ 
or  ni  the  rima,  or  find  their  way  into  the  ventricle,' 
or  lodge  in  the  trachea,  or  enter  a  bronchus.    If  a 
foreign  substance  enters  a  bronchus  it  usually  selects 
the  right,  that  bronchus  having  its  aperture  more  im- 
mediately under  the  centre  of  the  trachea  than  has 
the  left  tube.    Quite  recently,  in  a  dissecting-room 
subject,  I  found  two  threepenny  pieces  lying  side  by 
side,  m  the  right  bronchus,  so  as  to  entirely  block  the 
tube     The  danger  of  inhaled  foreign  substances  de- 
pends not  so  much  upon  the  mechanical  obstruction 
they  offer,  as  upon  the  spasm  of  the  glottis  they  excite 
by  reflex  irritation.  A  body  may,  however,  lodge  in  the 
ventricle  for  some  time  without  causing  inuch°trouble, 
as  in  a  case  reported  by  Desault,  where  a  cherry-stone 
lodged  for  two  years  in  this  cavity  without  much 
inconvenience  to  its  host.    In  one  strange  case  a 
bronchial  gland  found  its  way  into  the  trachea  by 
producing  ulceration  of  that  tube,  was  coughed  up, 
and  became  impacted  in  the  rima  glottidfs.  The 
patient  was  saved  from  innnediate  suffocation  by 
tracheotomy.     Foreign  bodies    have  been  removed 
from  the    right  bronchus  tlirough    a  tracheotomy 
wound.    In  tliis  way  MacCorraac  removed  from  the 
bronchus  the  bhide  of  a  tooth  forceps. 

The  thyroid  body — Each  lobe  should  measure 
about  2  inches  in  length,  about  \\  inches  in  breadth, 
and  I  of  an  inch  in  thickness  at  its  largest  pai'b. 
When    distinctly  beyond    these   measurements  the 
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thyroid  may  be  considered  to  be  enlarged.    Its  usual 
weight  is  between  one  and  two  ounces.    Each  lobe 
extends  from  about  the  middle  of  the  thyi-oid  cartilage 
to  the  sixth  ring  of  the  trachea.    It  is  larger  m 
females  than  in  males,  and  the  right  lobe  is  usually 
larger  than  the  left.   In  connection  with  these  matters 
it  may  be  noted  that  thyroid  enlargements  (broncho- 
cele,  goitre)  are  more  common  in  females  than  in  males, 
and' in  any  case  are  more  apt  to  be  first  noticed  on  the 
right  side.      The    body  being  closely  adherent  to 
the  trachea  and  larynx,  it  follows  that  it  moves 
up  and  down  durmg  deglutition,  and  this  circum- 
stance is  of  the  utmost  value  in  the  diagnosis  ot 
bronchocele  from  other  cervical  tumours.   The  thyroid 
when  enlarged  may  distort  and  narrow  the  trachea, 
and  this  is  all  the  more  likely  to  be  the  case  when  the 
enlargement  occurs  rapidly,  since  the  body  is  held 
down  by  the  sterno-hyoid,  sterno-thyroid,  and  omo- 
hyoid muscles.    The  enlarged  gland  is  apt  to  press 
especially  upon  the  veins  of  the  neck,  producing  en- 
crorgement  of  the  face  and  head,  upon  the  sterno- 
raastoid  muscle,  and  the  other  muscles  named,  upon 
the  cervical  nerves,  and  particularly  the  recurrent 
laryngeal.      In    some  cases   of    dyspnea  produced 
by  rapidly  growing  bronchoceles.   Bonnet  has  pro- 
posed subcutaneous  section  of  the  muscles.  Since 
the  isthmus  must  bind  together  the  enlarging  lobes 
of  a  bronchocele,  Sir  Duncan  Gibb,  on  the  other 
hand,  proposed  to  di\nde  the  isthmus  m  cases  where 
dysp^o^a    resulted.     This   operation   he  performed 
several  times  with  great  relief  to  the  patient.  Uie 
posterior  border  of  the  thyroid  body  being  in  con- 
tact with  the  sheath  of  the  great  vessels  it  follows 
that  the  gland  when  enlarged  may  readily  receive 
pulsations  from  those  vessels.    It  generally  touches 
Slso  the  lower  part  of  the  pluirynx,  and  the  up,^ 
part  of  the  gullet  behind,  and  eulargement  in  tins 
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direction  may,  in  connection  with  the  interference  with 
the  n.ovement  of  the  h^rJnx  in  deglutition,  serve  o 

-IWn/ often  noticed  S 

The  thyroid  ghxnd  is  developed  about  a  diverti- 
culun.,  which  IS  protruded  from  the  ventral  wall  of 
the  pharynx  m  the  embryo.    T].e  foramen  caecum  of 
the  tongue  represents  the  spot  where  the  diverticu  urn 
eaves  the  pharynx.    From  this  foramen  a  duct  mav 

^lyoid  bone.    In  the  vicniity  of  this  bone  accessorv 
glands  and  small  cysts  lined  with  epithelium  are  no! 
nfrequently  met  with.     These  glalxls,  together  w  tl 

primitive  diverticulum.  The 

by  cHsSe 'ilf  r  ^1"/'  destruction 

rpsemhlpc  v,..^^  _ '"y-iteaewM.  Ihe  condition  close  v 
resembles  cretinism,  especially  as  met  with  in  goitrous 
of  he  ^r^-^-  fol'ovv  the  entii.  exc  sion 
of  the  gland  by  operation,  and  has  been  produced  in 
monkeys  by  experimental  removal  of  the  same  One 
rir^^^"^^  -  the  ri  ling 

•  tire  n  o^r;"-  accumulation 
tnerem  of  a  mucmoid  substance.      "The  nrobnblp 

P-^'t  '-'^  -tabli^le/t^S 

heV  s    ;  if  r  themucinoid  substances  in 

o  so  nT  .;',"^*''"  '^od^'f^d  albuminoid  metabolism 
to  some  ext.mt  ;  and  ni  the  second  plane  lucmaiKPsis 
-.^^nijuiufacture     of     blood    corjluscles ''"'^S 

xnod!l  '''Z"""''        u  "    "'^''-''''^   ^^-^'^  -  Y-shaped 
mulum  cut  IS  usually  maxle  that  clivicl.s  the  si'iu 
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fascia,  platysma,  and  anterior  jugular  veins.  The 
sterno-hyoid,  sterno  thyroid,  omo-hyoid,  and  portion  of 
the  sterno-mastoid  have  usually  to  be  divided.  The 
tumour  is  carefully  separated.  The  capsule  that 
invests  the  vascular  gland  must  not  Le  torn  through. 
The  thyroid  vessels  are  ligatured  in  situ  before  the 
removal  of  the  mass.  The  superior  thyroid  meets 
the  gland  at  the  apex  of  the  lateral  lobe  and  is  there 
secured.  The  inferior  thyroid  artery  enters  the  lower 
part  of  the  lobe  at  its  posterior  aspect.  In  securing  this 
vessel,  and  in  liberating  the  lower  part  of  the  tumour, 
the  recurrent  laryngeal  nerve  is  in  great  danger  of 
being  damaged.  The  thyroidea  ima  artery  exists  in 
10  per  cent,  of  all  cases. 

The  gullet  commences  opposite  the  sixth  cervical 
vertebra,  and  pierces  the  diaphragm  opposite  the 
tenth  dorsal  vertebra.  It  presents  three  curves: 
one  is  antero-posterior,  and  corresponds  to  the  curve 
of  the  spinal  column ;  the  other  two  are  lateral. 
The  gullet  commencing  at  the  middle  line  deviates 
slightly  to  the  left  as  far  as  the  root  of  the  neck ; 
from  thence,  to  the  fifth  dorsal  vertebra,  it  gradually 
returns  to  the  middle  line,  and  finally  it  turns  agam 
to  the  left,  at  the  same  time  passing  foi-wards,  to 
pierce  the  diaphragm.  Its  length  is  from  9  to  10 
inches.  Its  transverse  diameter  has  been  carefully 
estimated  by  Dr.  Mouton,  by  filling  the  gullet  with 
plaster  of  Paris  in  situ,  and  then  measuring  the  cast 
thus  obtained.  Dr.  Mouton  found  that  there  were 
three  narrow  parts  in  the  gullet,  one  at  its  com- 
mencement, one  about  2f  inches  from  that  pouit,  and 
a  third  where  the  tube  passed  through  the  diaphragm. 
The  diameter  at  each  of  these  points  was  a  little  over 
half  an  inch  (14  mm.);  the  diameter  elsewhere  was 
about  f  inch  (17  mm.  to  21  mm.).  By  forcible 
distension  the  two  upper  narrow  parts  could  be  ilis- 
tended  to  a  diameter  of  18  to  19  mm.,  the  lower  part 
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to  2.  nnn.,  and  the  rest  of  the  gullet  to  a  diameter  of 
nearly.  1|  inches  (35  n.n..).  It  follows  that  fo^'i," 
bodies  when  swallowed  are  most  apt  to  lod-e  either 
at  the  comujencement  of  the  gullet  or  at  "the  snot 
where  zt  passes  the  diaphragm.  ^The  same  parts  also 
are  those  most  apt  to  show  the  eliects  of  corrosives 
that  have  been  swallowed.  waives 

Among  the  relations  of  the  cesophagus,  the  follow- 
ing may  be  noted  as  receiving  illusiration  in  surAcIl 
practice  The  gullet  is  in  nearly  all  its  conrs'e  Tn 
close  relation  with  the  front  of  the^ertebral  c  umn 
In  he  neck  the  trachea  is  immediately  in  front  oTl 
In  the  thorax  it  is  in  close  connection  with  the  aorta' 
and  has  the  vena  azygos  behind  it  and  on  its  rH^ 

both  pleurae,  but  more  especially  with  the  membrane 
of  the  right  side;  and,  lastly,  the  recurrent 

S  IndT5  ^'^'"^'"^ 
Now,  foreign  bodies  impacted  in  the  -ullet  are 

;Ss'^  mi  t  5  "m"^^°^;^  open  aite" 

sho  '  T       Musee  Dupuytren  is  a  specimen 

and  I  n  !  T  ^'""^  the  gullet 

and  ha   produced  an  ulcer  that  had  opened  the  aorta 

na^morr hage.  Ihe  coin  had  sloughed  into  his  aort^i 
n  ano        oa.se  {Lancet^  1871),  a^fi.sh-bone.  lodged  t 

had  no     \  Pf^fo^^^'^g  "leers;  one  on  the  righ  side 

the  othpr  nn  1  ^  1  It  ;  "^^"'^  '"'■^"O-''  "^'''Jor,  while 
Less    ron"  ^"^^^^^^^^  a  hole  in  the  aorta, 

tu  d  hH  r  ^-  rir'"^^  ^"^^'^^  substances  have 

,ullet  induced  ulceration  of  an  intervertebral  disc  and  " 
L — 4 
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subsequent  disease  of  tlie  spinal  cord.  Carcinoma  of 
the  gullet,  also,  when  it  spreads,  is  apt  to  invade  ad- 
jacent parts,  and  especially  to  open  into  the  trachea  or 
bronchi.  If  it  spreads  to  the  pleura,  it  will  usually 
involve  the  right  pleura,  as  being  the  membrane  more 
in  relation  with  the  gullet.  Cancer  of  the  gullet 
has  so  spread  as  to  invade  the  thyroid  body,  the 
pericardium,  and  the  lung,  and  has  opened  up  the 
first  intercostal  artery  in  one  case,  and  the  right  sub- 
clavian in  another  (Butlin's  "  Sarcoma  and  Carcinoma," 
1882). 

The  operation  of  oesopliasotomy  consists  m 
incising  the  gullet  for  the  purpose  of  removing  an 
impacted  foreign  body.  The  gullet  is  usually  reached 
from  the  left  side,  since  it  projects  more  on  that 
aspect.  The  incision  is  made  between  the  sterno- 
mastoid  and  the  trachea,  in  the  same  direction  as  the 
incision  for  ligaturing  the  common  carotid.  The  cut 
extends  from  the  top  of  the  thyroid  cartilage  to  the 
sterno-clavicular  joint.  The  omo-hyoid  muscle  is 
drawn  outwards,  or  cut.  The  great  vessels,  laryirs 
and  thyroid  gland,  are  drawn  aside,  and  care  must 
be  taken  not  to  wound  these  structures  nor  damage 
the  thyroid  vessels  or  the  recurrent  nerve.  The 
gullet,  when  exposed,  is  opened  by  a  vertical  mci- 

sion.  .      .         ,    •  , 

In  eesopliag-ostoiiiy  an  opemng  is  made  into 
the  gullet  through  a  like  incision  in  cases  of  stricture 
of  the  tube  hish  up,  the  object  being  to  feed  the 
patient  through  the  opening  made,  in  place  of  per- 
forming gastrostomy.  The  risk,  however,  of  setting 
up  severe  dilVuse  inllammation  in  the  loose  ])lanes  of 
connective  tissue  deep  in  the  neck  is  very  great,  and 
in  some  twenty-six  cases  in  which  the  oporatiou  lias 
been  already  performed  death  has,  ni  nearly  all 
instances,  supervened  at  the  end  of  a  few  hours  or 
days. 
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Cri-eat  »-esscIs.-Tlie  course,  relations,  and  ab- 
normaJities  of  the  great  cervical  vessels,  together  with 
the  oi)erations  whereby  they  may  be  ligatured,  and 
tiie  details  pertaining  to  those  procedures,  are  so  fully 
given,  not  only  m  works  on  operative  surgery,  but 
also  in  the  chief  anatomical  text-books,  that  nothincr 
need  be  said  upon  the  matter  in  this  place.  The 
biturcatimi  of   the  common  carotid  is  a  favourite 
locality  tor  aneurism,  being  a  point  where  some  re- 
sistance IS  offered  to  the  blood  current.  These  tumours 
also,  are  common  at  the  root  of  the  neck,  where  they 
are  often  due  to  extension  of  aneurismal  disease  from 
tlie  aorta,  although  in  many  cases  they  have  an  in- 
dependent origin.    It  is  in  the  neck  that  the  treat- 
ment of  aneurism  by  the  distal  ligature  is  most  often 
carried  out.    There  is  no  place  in  the  body  where 
iirasdors  operation    can   be    carried  out   with  the 
co.npleteness  with  which  it  can  be  adopted  iia  the 
neck.    In  this  procedure  a  main  trunk  is  li-atured 
on  the  distal  side  of  an  aneurism,  no  In-anches  inter- 
vening between  the  sac  and  the  ligature.     The  cure 
by  this  measure  depends  upon  the  fact  that  blood 
does  not  continue  to  go  to  parts  when  once  the 
need  for  blood  in  them  is  diminish(^d.    Thus  after 
amputation  at  the  iiip  joint,  the  femoral  artery,  havin<. 
no  neerl  to  carry  to  the  stump  the  amount  of  blood  it 
brought  to  the  limb,  often  slirinks  to  a  vessel  no  lar^^er 
than  ti.e  radial.      When    an  aneurism   low  down 
in  the  carotid  nrtery  is  treated  by  ligature  of  the 
vessel  near  its  bifurcation  by  Erasdor's  method,  the 
blood,  having  now,  as  it  were,  no  object  in  enteriiur 
the  oa,-otid  trunk,  soon  ceases  to  fill  tlie  vessel  entireiy: 
and  the  artery  (aiKl  m  succe.ssful  cases  the  aneurism 
>  -nnks  in  consequence.     Wardrop's  operation,  or  the 
l>.stal   ligature  of  large   branches   for   the  relief  of 
ineuri.sm  of  a   main   trunk,   is   now,  perliaps,  quite 
nn.led  as  to  its  performance  to  the  1  galure  ,f\jm 
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carotid  and  subclavian  arteries  for  innominate  aneur- 
ism. Since  in  tliis  procedure  large  branches  come  off 
between  the  sac  and  the  ligature,  it  is  not  easy  to  fully 
understand  how  the  operation  acts  beneficially.  It  is 
assumed  to  owe  its  success  to  the  same  principle  that 
underlies  Brasdor's  operation.  The  right  carotid  and 
subclavian  have  also  been  ligatured  for  aortic  aneurism 
with  some  success,  and  here  also  the  rea.son  for  the 
good  effected  by  the  operation  is  difficult  to  appreciate. 
It  has  been  pointed  out  that  the  innominate  artery 
lies  more  or  less  directly  in  the  axis  of  the  ascending 
aorta,  while  the  left  carotid  and  subclavian  arteries 
arise 'at  an  angle  to  that  axis,  and  it  is  upon  this  fact 
that  reasons  have  been  founded  for  selecting  the 
vessels  of  the  right  side  (Barwell).  The  matter  is, 
however,  complicated  by  the  knowledge  that  when 
vegetations  are  swept  off  the  aortic  valves  they  enter 
the  left  carotid  with  infinitely  greater  frequency  than 
they  do  the  right.  The  whole  subject,  indeed,  requu-es 
investigation. 

The  cervical  connective  tissue  being  lax,  aneurisms 
in  this  part  can  grow  and  spread  rapidly,  and  usually 
soon  produce  "pressure  symptoms."  As  examples  of 
these  may  be  noted  oedema  and  lividity  of  the  face  or 
the  upper  limb  from  pressure  upon  the  mam  veins, 
laryngeal  symptoms  from  pressure  upon  the  recurrent 
nerve'^or  trachea,  spasm  of  the  diaphragm  from  pres- 
sure upon  the  phrenic  nerve,  damage  to  the  sympa- 
thetic, and  giddiness  and  impaired  vision  from  anemia 
of  the  brain. 

The  vertebral  artery  has  been  ligatured  with  some 
benefit  in  cases  of  epilepsy.  The  artery  is  reached 
throuo-h  an  incision  made  along  the  posterior  borderi 
of  the  sterno-mastoid  muscle  just  above  the  clavicle. 
Tlie  "carotid  tubercle"  {see  page  137)  is  then  sought 
for  and  vertically  below  it  the  artery  lies  in  the  gap 
between  the  scalenus  anticus  and  longus  colli  niusclos.. 
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Tlie  procetlure  is  surrouiidcd  by  coiisicleral.le  dilli- 
cultie.s. 

Dr.  Bright   and   Dr.  Ramskill   have  stated  tliat 
disease  involving  the  vertebral  artery  just  before  it 
raters  the  skull  may  lead  to  pain  at  the  back  of  the 
Jiead.    It  IS  well  known  that  the  suboccipital  nerve  lies 
lu  close  connection  witli  the  artery  over  the  posterior 
arch  ot  the  atlas,  and  that  it  gives  a  branch  to  tlio 
,-reat  occipital  nerve  which  is  distributed  to  the  back 
the  head.    The  close  connection  of  artery  and 
nerve  and  this  communicating  branch  may  serve  to 
.■x|)  ain  the  symptom  noted.     In  some  of  Dr  Ram- 
skill s  cases  there  was  difficulty  of  articulation  This 
lie  ascribes  to  pressure  upon  the  hypoglossal  nerve, 
^^Inch  IS  also  m  close  relation  with  the  vertebral 
arti'ry.    The  innominate  artery  has  been  temijorarily 
'-Impressed  through  an  incision  made  in  the  median 
line  near  to  the  vessel     The  posterior  aspect  of  the 
artery  is  exposed  and  compressed  by  the  finger  against 
the  sterno-clavicular  articulation. 

In  ca_ses_of  bleeding  from  branches  of  the  external 
caro  Hi  It  is  better,  when  ],ossible,  to  ligature  the 
trunk  of  that  vessel  in  preference  to  securing  the 
common  carotid.  The  latter  procedure  has  a  hi-h 
death  rate  (50  per  cent.)  due  (1)  to  brain  mischief, 
io  lowing  the  lessened  blood  stream  throu-h  the 
interna  carotid  and  (2)  to  secondary  haunorrhage, 
aiie  to  the  very  free  anastomosing  channels 

A.r  ,.,  vciMs  The  veins  of  the  neck  are  under 
the  mlluence  of  the  respiratory  movements.  Durin- 
'"spnalion  tlu^se  vessels  become  more  or  less  en.ntied'^ 
Junng  expiration  they  become  enlarge.l  and  t'.rgid.' 
Witl.  greatly  impeded  breal.hing  they  may  atCiin 
■'>'->"nl.aMe  size.  Since  ether  usually  causes  son,o 
ospiratory  dillionlty,  it  is  s.^Idon.  adminisLei'.-d  in 
>P<.'n,.(ions  on  the  neck.  Ti,e  ,.nly  other  veins  (,hat 
iro  under  the  inlluen.;e  of  the  aspiratory  powr  of  tho 
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thorax  are  the  axillary  vein  and  its  larger  tributaries 
When  any  one  of  these  vessels  is  wounded,  and  t  le 
wound  is  for  the  moment  dry,  air  may  very  readily  be 
drawn  into  it  during  the  inspiratory  act,  ^s  air  is 
drawn  into  the  trachea.  Nothing  prevents  this  au 
from  being  carried  into  the  right  auricle  of  the  heait. 

The   lymphatic   glands  in  tUe  neck  are 
very  numerous,  and  are  arranged  in  the  following 
sets':  (1)  Submaxillary  (10  to  15)  situate  along  the 
base  of  the  iaw  beneath  the  cervical  fascia    (i)  supia 
hvoid  (1  or-'s),  situate  about  the  middle  line  of  the 
Lk  between  the  chin  and  the  hyoid  bone  ;  (3)  super- 
ficial cervical  (4  to  6),  situate  along  the  external 
Sar  vein  beiieath  the  platysma  ;  (4)  de.p  cer^ncal 
.pper  set  (10  to  20),  situate  about  the  1- 
cimmon  carotid,  and  along  the  upper  f     o       e  m 
ternal  jugular  vein  ,  (5)  deep  '  f  ^  tteSnll 

16)   situate   about  the  lower  part  of  the  uitemal 
S'ular  vein,   extending  outwards   into  the  sup  a^ 
ilavicular  fossa,  and  becommg  continuous  with  the 
axillarv  and  mediastinal  glands. 

These  glands  are  very  often  enlarged  and  inflamed 
and  i  i  in  this  part  of  the  lymphatic  system  that  ^le 
chL-es  in   scrofula  are  most  commonly  met  with 
?;re  inflammatory  affections  in  Sj-ds  -uM 
to  be  always  of  a  secondary  nature  (if  A^e  cxLluae 
le/of  inflammation  ^^^^IJ^^J^ 
nerhaiDS  bv  exposure  to  severe  cold),  and  to  toiiow 
S  s  SncL  in  those  parts  of  the  l-M-b-T  - -c  , 
thev  respectively  receive  their  lymph     It  maj  be 
cSeS  therefore,  to  group  the  relatmns  of  certain, 
glands  to  certain  parts  of  the  periphery. 
^    ,Vca,/».-Posterior   part  =  subocci]utal  and  ma^ 
toid  glaids.    Frontal  and  parietal  portions  =  paiotid 

^''"4sels  from  the  scalp  also  enter  the  superficial 
cervical  set  of  glands. 
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Ski)i  of  face  and  neck  —  submaxiHaiy,  iiarotid 
and  superticial  cervical  gl.-imls.  ' 

External  ear  =  su2)eriieial  cervical  glands. 

Loieer  lip  =  snbiuaxillarv  and  su  |:)i"ahyoid  glands. 

Huccal  eamtij  =  submaxillary  glands  and  deep 
ccr\ical  glands  (upper  set). 

Ctu/)is  0/ lower  jaw  =  submaxillary  glands. 

^"oH.^rzte.— Anterior  portion  =  suprahyoid  and  sub- 
maxillary gland.s.  Posterior  portion  =  deep  cervical 
glands  (upper  set). 

Tonsils  and  jxdate  =  deep  cervical  glands  funner 
set).  ^  ^  ^ 

P/mrjj>i:c.~-Upj)ev  part  =  parotid  and  retro-pha- 
ryngeal  glands.  Lower  part  =  deep  cervical  glands 
(up[ier  set).  ^ 

Larynx,  orbit,  cmd  roof  of  mouth  =  deei5  cervical 
glands  (upper  .set). 

iyr;.sv.//;,.,.9fe  =  retro-pharyngeal  glands,  deep  cervical 
gland.s  (upper  set).  Some  lymphatics  from  po.sterior 
part  ot  tlie  foss;e  enter  the  parotid  glands  * 

Brancl.ial  listulic-Oertain  congenital  fistulas 
are  .sometimes  met  with  in  the  neck,  wliich  are  due  to 
partial  pcTsistence  of  one  of  the  bi'anchial  clefts 
J  hesn  c  efts  are  placed  ill  the  fa^tns  between  tlie 
b'-andnal  arclms.  The  arches  are  usually  described 
as  hye  1,1  number.  The  hrst  lays  tlie  fou'ndation  for 
tlie  lower  ja,w.     From  the  second  are  developed  the 

liicn.s,  the    styloid    proces.s,  the  stylodiynid    li^a  nt 

and  lesser  conm  ot  (1,,.  hyoid  bone.  From  tlii.  (hini 
IS  formed  tl,,.  body  aiul  givater  eornu  oF  thr 
^y"ld  bon,,  while  the  Fourth  and  liFth  |,aJ<,.  p.rt 
n  the  b,nnat,on  oF  the  soFt  parts  oF  tho  L-k 
-low    tl„.    hy„„l  Ti,,^  ^^^^^^^^^^^^ 

th'^  irstand  se.ond  arches.      "  The  ,.m-viea,l  branehiai 
ri«tnl:e     a,pp,.,,r     congmiitally    as    very    lino  ,,u,als 
oi"'"n,g  into   minnto   orifices   in   ono  '  or   both  sido.s 
'  <flHn.l  l)ise;,,s,,H,"  l,y  the  Author. 
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of  the  fore  part  of  the  neck,  and  leading  backwards 
and  inwards  or  backwards  and  upwards  towards 
the  pharynx  or  esophagus  "  (Paget).  Their  length  is 
about  1^  to  2-1-  inches,  and  their  diameter  varies  from 
that  of  a  bristle  to  that  of  an  ordinary  probe.  They 
usually  exist  about  the  line  of  the  third  or  fourth 
cleft,  and  are  most  often  met  with  just  above  the 
sterno-clavicular  joint.  Others  are  found  about  the 
level  of  the  top  of  the  thyroid  cartilage  at  the  anterior 
edge  of  the  sterno-mastoid  muscle.  About  some  of 
these  fi.stulte,  or  in  spots  where  they  commonly  open, 
flat  pieces  of  cartihige  may  be  found.  The  more 
prominent  of  these  luive  been  termed  supernumerary 
auricles.  Certain  dermoid  cysts  of  tiie  neck  arise 
from  unobliterated  brancliial  spaces,  and  it  would 
appear  also  that  certain  polycystic  congenital  tumours, 
occurring  as  one  form  of  "hydrocele  of  the  neck," 
may  be  developed  from  an  imperfectly  closed  cleft.  I 
have  elsewhere  detailed  the  dissection  of  one  of  these 
tumours  that  appeared  to  be  associated  with  a  partially 
closed  second  branchial  cleft  (Path.  Soc.  Trans.,  1881). 
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CHAPTER  X. 

THE  THORAX. 

1.  The  thoi-acic  walls — The  t^-o  sides  of  the 
chest  are  seldom  symmetrical,  the  circumference  of 
the  right  side  being  usually  the  greater,  a  fact  that  is 
supposed  to  be  explained  by  the  unequal  use  of  tlie 
upper  limbs.  In  Pott's  disease,  involving  the  dorsal 
region,  when  the  spine  is  much  bent  forwards,  the 
thorax  becomes  greatly  deformed.  Its  antero-posterior 
diameter  is  increased,  th(i  sternum  protrudes,  and  may 
even  be  bent  by  the  bencUng  of  the  spine,  the  ribs  are 
crushed  togetlier,  and  the  body  may  be  so  shortened 
that  tlie  lower  ribs  overlap  the  iliac  crest. 

In  i>i|,'c<>ii-l)i-ca8t  deformity  the  sternum  and 
cartilages  arc  rendered  ijrotuljerant,  so  tliat  the  antero- 
postfrior  measurement  of  the  chest  is  much  increased, 
while  a  deep  sulcus  exists  on  either  side  along  the 
line  f)f  junction  of  the  ribs  and  their  cai-tilages.  It  is 
hy  the  sinking  in  of  the  parietes  along  this  line  that 
the  protuberance  is  produced.  Shaw  gives  the  followino' 
explanation  of  this  deformity:  "When  an  inspira° 
tiou  us  taken,  a  thi'oatened  vacuum  is  created  within 
the  chest,  air  rushes  in  by  atmospheric  pressure,  and 
atth(;end  of  the  iiis[.iration  the  balance  of  pressure 
witl.out  tlie  clu'staud  within  it  are  e(pialiscd.  If  in 
inspiration  there  is  an  imix'dinicnt  to  the  entrance  of 
air,  the  atmospln'ric  pressure  ujion  the  external  wii.ll 
of  the  chest  nnist  ]>roduc(!  Hn\nr.  elU-ct,  being  un- 
balanced by  a  like  pressure!  upon  the  inn.'r  chest  wall. 
In  children,  and  especially  in  ri(-kety  children,  the 
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thorax,  is  veiy  plialDle  and  elastic,  and  if  a  constant 
impediment  exists  to  the  entrance  of  air,  as  afforded, 
for  example,  by  greatly  enlarged  tonsils,  the  thoracic 
walls  may  yield  ui  time  to  the  unbalanced  pressure 
brought  to  bear  upon  them  at  each  inspiration.  The 
weakest  part  of  the  thorax  is  along  the  costo-chondral 
line  on  either  side,  and  it  is  here  that  the  parietes 
yield  most  conspicuously  in  such  ^  cases,  and  by  this 
yielding  the  deformity  is  produced." 

The  sternum — The  upper  edge  of  the  sternum 
corresponds  to  the  disc  between  the  second  and  third 
dorsal  vertebrffi,  and  the  sterno-xiphoid  joint  to  the 
middle  of  the  ninth  dorsal.    In  the  fcetus  at  full  term 
the  upper  edge  of  the  sternum  is  opposite  the  middle 
of  the  first  dorsal  vertebra  (Symington).    A  trans- 
verse rid  ere  may  be  felt  upon  its  anterior  surface  that 
corresponds  to  the  junction  of  the  manubrium  and 
Gladiolus,  and  is  in  a  line  with  the  second  costal 
cartilan-es      The  skin  over  the  sternal  region  is  the 
part  of  the  surface  most  frequently  the  seat  of  keloid. 
The  bone  is  rarely  fractured,  being  soft  and  spongy, 
and  supported  by  the  elastic  ribs  and  their  cartilages, 
as  by  a  series  of  springs.    In  the  old,  when  the  car- 
tilages are  ossified  and  the  chest  more  rigid,  the 
tendency  to  fracture  is  increased.    The  sternum  is 
most  often  found  fractured  in  connection  with  iniuries 
to  the  spine,  although  it  may  be  broken  by  simple 
direct  violence.      The  bone  may  be  fractured  by 
violent  bending  of  the  spine  backwards,  and  by  abrupt 
bendinr.  of  it  'forwards.     In  the  former  instance  the 
lesion  is  probably  due  to  muscular  violence   to  the 
abdominal  muscles  and  the  sterno-mastoul  pul hug  one 
against  the  other.    In  the  latter  instance  the  lesion  is 
commonly  brought  about  by  the  violent  contact  of  the 
:E  wSlfthe  bone.    In  all  instances  the  fraeture  is 
usuiUly  transverse,  and  most  often  occupies  the  Ime 
between  the  uuuuibriu.n  and  the  gladiolus.    As  these 
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two  parts  of  tlie  bone  are  not  entirely  nniteil  until 
middle  life,  and  are  often  not  united  at  all,  it  follows 
that  the  lesion  is  in  many  cases  a  dislocation  rather 
than  a  fi-acture.  The  manubrium  in  these  injuries 
generally  remains  in  situ,  while  the  gladiolus  with  the 
ribs  is  displaced  forwards  in  front  of  it.  Mal^^aigne 
cites  the  case  of  a  youth  who,  from  constant  bending 
at  his  Avork  as  a  watchmaker,  caused  the  second  piece 
of  the  sternum  to  glide  backwards  behind  the  manu- 
brium. Here,  probably,  the  connection  between  the 
two  bones  was  not  very  substantial. 

From  its  exposed  position  and  cancellous  structure, 
the  sternum  is  liable  to  many  affections,  such  as  caries 
and  gummatous  periostitis.  The  comparative  softness 
also  of  the  bone  is  such  that  it  has  been  penetrated  by 
a  knife  in  homicidal  wounds.  The  shape  and  position 
of  the  bone  have  also  been  altered  by  pressure,  as 
seen  sometimes  in  artisans  folloAving  em[iloyments  re- 
quiring instruments,  etc.,  to  be  pressed  against  the 
chest. 

Certain  holes  may  appear  in  the  middle  of  the 
sternum,  and  through  them  mediastinal  al)sccsses  may 
escape,  and  surface  abscess  pass  deeply  into  the  thorax. 
In  the  case  of  E.  Gi'oux,  the  bone  was  separated  verti- 
cally into  two  parts.  The  gap  could  l)c  opened  l)y 
nuiscular  effort,  and  the  heart  exposed  covered  only 
by  the  soft  parts.  The  steiMium  has  been  trephined 
for  mediastinal  abscess,  and  h)v  pa,racentesis  in  piM-i- 
cardial  ell'iision,  anrl  it  has  be(;n  proposed  also  to 
ligature  the  innominate  ai-(ery  through  a  trephine 
hole  ill  the  njiper  part  of  tlie  liono. 

Tiir;  ribs  are  plac(;d  .so  oljli(|ncly  that  the  anicrior 
end  of  oik:  i-il)  is  on  a  level  with  tin;  posterior  end  of 
a  ril)  some  way  below  it  in  niiniei-ii',-il  order.  Tims 
tlu!  first  rib  in  front  eoi-rcsponds  to  tlic  lonrtli  rih 
beliind,  the  second  to  the  .sixtli,  the  third  to  tJi,, 
seventh,  the  fourth  to  thecM'gliMi,  tlie  liflh  l,o  the  ninth, 
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the  sixth  to  the  tenth,  and  tlie  seventh  to  the  eleventh. 
If  a  liorizontal  line  be  drawn  round  the  body  at  the 
level  of  the  inferior  angle  of  the  scapula,  while  the 
arms  are  at  the  side,  the  line  would  cut  the  sternuni 
in  front  at  the  attachment  of  the  sixth  cartilage,  would 
cut  the  fifth  rib  at  the  nipjjle  line,  and  the  eighth  rib 
at  the  vertebral  column.  The  second  rib  is  indicated 
by  the  transverse  ridge  on  the  sternum  already 
alluded  to.  The  lower  border  of  the  pectoralis  major 
leads  to  the  fifth  rib,  and  the  first  visible  serration  of 
the  serratus  magnus  corresponds  to  the  sixth.  The 
longest  rib  is  the  seventh,  the  shortest  the  first.  In 
breatlth  the  bones  decrease  from  the  fii-st  to  the 
twelfth.    Tiie  most  ol)lique  rib  is  the  ninth. 

The  ribs  are  elastic  and  much  curved,  and  being 
attached  by  many  ligaments  behind  to  the  column, 
and  in  front  to  the  yielding  cartilages,  resist  injuries 
tending  to  produce  fracture  with  the  qualities 
possessed  by  a  spring.  A  rib  may  be  fractured  by 
indirect  violence,  as  by  a  wheel  passing  over  the  body 
when  lying  prostrate  on  the  back.  In  such  a  case 
the  force  tends  to  approximate  the  two  ends  of  tlie 
bone,  and  to  increase  its  curve.  When  it  breaks, 
therefore,  it  breaks  at  the  summit  of  its  principal 
curve,  i.e.  about  the  centre  of  the  bone.  The 
fra foments  fractui'e  outwards,  and  the  pleura  stands 
no  risk  of  being  penetrated.  AVheu  the  rib  is  broken 
by  direct  violence,  the  lesion  occurs  at  the  spot  en- 
countered by  the  force,  the  bone  fi-actures  inwards, 
the  curve  of  the  rib  tends  to  be  diminished  rather  than 
increased,  and  there  is  much  risk  of  the  fragments 
lacerating  tlie  jileura. 

Those  most  often  broken  are  the  sixth,  seventh, 
and  eighth,  thcsy  being  under  ordinary  circumstances 
the  most  expos(>d.  The  rib  least  frequently  fractured 
is  the  first,  which  lies  nnd(>r  cover  of  the  clavicle. 
Fractures  are  more  couniion  in  the  elderly  than  \n 
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children,  owing  to  tJ.e  ossilication  of  the  cartilages 
.  that  takes  place  m  advancing  life.  When  a  rib°is 
fractured,  no  shortening  occurs,  ti  e  bone  being  fixed 
both  m  front  and  behind,  while  vertical  displacement 
IS  prevented  by  the  attachments  of  the  intercostal 
muscles.  Thus  no  obvious  deformity  is  produced  unless 
a  number  of  consecutive  ribs  are  the  sulijpcts  of  fr  ic 
ture.  These  hones  have  been  broken  l:,y  muscular 
violence,  as  during  coughing,  and  in  violent  expulsive 
efforts  such  as  are  incident  to  labour.  In  such  in 
dise^^e        ''''''  weakened  by  atrophy  or 

In  many  instances  of  gun-shot  wound  the  curve 
of  the  nb  has  saved  the  patient's  life.  In  such  cases 
the  bullet  has  entered  behind  near  the  dorsal  s,.ine 
has  been  conducted  round  the  chest,  along  the  curve 
0  a  nb  beneath  the  skin,  and  has  escaped'again  near 
the  sternum  This^  property,  however,  of  the  ribs  for 
turnmg  l>rdlets  refers  rather  to  the  days  of  round 
bullets,  and  not  to  modern  conical  projectiles 

In  .-..•kcts  changes  take  place  at  the  point  of 
.junction  of  the  ribs  and  cartilages  leading  to  bonv 
elevations,  which  produce,  when  the  ribs  on  both  sides 
are  affected,  the  condition  known  as  the  "  rickety 
rosary. 

thnn'^v'l  are   wider  in  front 

t  an  behind,  and  between  the  upper  than  tlie  low.r 
nl'H.  The  widest  of  the  spaces  is  tlie  third,  then  the 
second,  then  tl,e  first.  Tiie  narrowest  spaces  are 
a  t  h,uP.  Jhe  (irstfive  spaces  are  wide  enough  to 
admit  tl,e  whole  breadth  of  the  index  finc^er  The 
Bl.ac.s  are  widened  in  inspiration,  nar,T,wed  in  ^xpira,- 
t'on,  and  can  be  increased  ,n  widfh  by  bending  the 
body  over  f,„  the  opposifc  side. 

Pamromtosis  \h  usually  perfonne,!  in  the  sixth 
01  sevenfj,  .space,  at  a  point  midwav  befwen  the 
sternum    and    the   .spine,    or   midway    belw.vn  tlio 
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anterior  and  posterior  axillary  lines.  If  a  lower 
siDace  be  selected  there  is  great  danger  of  wounding 
the  diaphragm,  especially  upon  the  right  side.  The 
trochar  should  be  entered  during  inspiration,  the  space 
being  widened  thereby,  and  should  be  kept  as  near  as 
possible  to  the  lower  border  of  the  space,  so  as  to 
avoid  the  intercostal  vessels.  Tapping  of  the  chest 
through  any  space  posterior  to  the  angles  of  the  ribs 
is  not  practicable,  owing  to  the  thick  covering  of 
muscles  upon  the  thoracic  wall  in  this  place,  and  the 
fact  that  the  intercostal  artery,  having  a  more  hori- 
zontal course  than  the  corresponding  ribs,  crosses  the 
middle  of  this  part  of  the  space  obliquely.  Beyond 
the  angle  the  intercostal  vessels  lie  in  a  groove  on 
the  inferior  border  of  the  rib  forming  the  upper  boun- 
dary of  the  space.  The  vein  lies  immediately  above  the 
artery,  and  the  nerve  immediately  below  it.  In  the 
upper  four  or  five  spaces,  however,  the  nerve  is  at 
first  higher  than  the  artery. 

Owing  to  the  protection  it  derives  from  the  ribs 
and  the  intercostal  muscles,  it  happens  that  the  inter- 
costal artery  is  seldom  wounded,  and  when  wounded 
it  will  be  understood  that  considerable  difficulty  is 
experienced  in  securing  the  vessel  without  doing 
damage  to  the  pleura  and  adjacent  parts. 

Pus  may  readily  be  conducted  along  the  loose 
tissue  between  the  two  layers  of  intercostal  muscles. 
Thus,  in  suppuration  following  upon  disease  of  the 
trlinsverse  jjrocesses  or  bodies  of  the  vertebrte,  or  of  the 
posterior  parts  of  the  ribs,  the  pus  may  be  conducted 
along  the  intercostal  spaces  to  the  sternum,  and  may 
thus  present  at  a  considerable  distance  from  the  real 
seat  of  the  disease. 

The  internal  nianiniary  avlery  runs  paralh^l 
to  the  border  of  the  sternum,  and  about  half  an  inch 
from  it.  It  may  give  rise  to  rapidly  fatal  hemorrhage 
if  wounded.     The  vessel  may  readily  be  secured  in 
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tlie  lirst  three  intercostal  sjjacos,  and  with  some  diffi- 
culty in  the  fourth  or  fifth  space.  It  is  most  easily 
reached  through  the  second  space,  and  cannot  be 
secured  through  any  space  below  the  fifth. 

The  ieiimic  breast  extends  from  the  third  to 
the  fifth  rib.      It  is  supported  by  the  superficial 
pectoral  fascia,  which   divides   into  two  layers  to 
enclose  it.    The  organ  is  made  up  of  an  accumulation 
of  alveolar  glands,  which  open  into  ducts  discharging 
at  the  nipple.    In  cases  where  during  lactation  the 
acini  are  engorged  with  milk,  the  outlines  of  the 
several  lobules  and  lobes  of  the  breast  are  rendered 
very  distinct.     The  size  of  the  breast  depends  usually 
rather  upon  a  deposit  of  fat  collected  about  the  organ 
and    distributed  among  its    lobules   than    upon  a 
development  of  true  gland  tissue.     A  considerable 
and  rapid  development  of  the  mammary  gland  tissue 
takes  place  at  puberty,  and  the  breast  remains  in  its 
most  perfect  anatomical  condition  during  the  child- 
bearing  pei-iod  of  life.    After  the  cessation  of  men- 
struation, the  glandular  tissue  atrophies,  although  the 
ducts  always  persist.    The  breast  is  thinner  at  the 
periphery  tlian  at  the  centre,  and  is  thinnest  about  a 
line  extending  from  the  nipple  to  the  sterno-clavicular 
joint.     Abscesses  situated  beneath  the  breast  not  un- 
frequently  make  tlieir  way  tlirougli  the  gland  at  some 
point  along  this  line.   The''base  of'  the  gland  is  fiat,  and 
is  separ-ated  from  the  pectoral  muscle  by  much  loose 
connective  tissue.     It  is  in  this  tissue  that  the  sub- 
mammary abscess  forms.     There  is  sometimes  a  kind 
of  bursa  tjetween  the  breast  and  the  muscle  which  has 
been  found  to  fonn  a  definite  hygroma  or  bursal  cyst 
(Velpeau).     Although  the  gland  is  but  loosely  con- 
nected with  the  pectoi-alis  major,  yet  it  moves  a  litthi 
with  tliat  muscl(!,  !uid  tlic;  position  of  the  bn^ast  can 
l)e  slightly  affected  by   the  nio\-cni<uit  (.F   (he  arm. 
It  is  imporlunt,  flicreforc,   (hat  the  arm   slmuld  bo 
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kept  at  rest  in  inflammatory  affections  of  tlie  organ. 
In  cancer,  the  gland  and  the  muscle  may  become 
intimately  adherent.  The  nipple  is  situated  over  the 
fourth  interspace,  about  three-quarters  of  an  inch 
from  the  junction  of  the  ribs  with  their  cartilages, 
and  some  four  inches  from  the  middle  line.  It 
contains  muscular  fibres,  by  means  of  which  it  can  be 
rendered  prominent  on  stimulation.  The  skin  about 
the  nipple  is  very  thin  and  sensitive,  and  is  often  the 
seat  of  painful  fissures  and  excoriations.  When  any 
contracting  growth,  such  as  scirrhus,  drags  upon  the 
ducts  of  the  gland,  the  nipple  becomes  retracted. 

Abscesses  of  the  breast  should  be  opened  by  in- 
cisions radiating  from  the  nipple,  so  as  to  avoid  un- 
necessary damage  to  the  mammary  ducts. 

The  breast  is  supplied  by  the  anterior  cutaneous 
branches  of  the  second,  third,  fourth,  and  fifth  inter- 
costal nerves,  and  by  the  lateral  branches  of  the  last 
three  of  those  nerves.  The  connections  of  these 
trunks  serve  to  explain  the  diffusion  of  the  pain 
that  is  sometimes  observed  in  painful  afTections  of 
the  gland.  Thus  in  abscess  of  the  breast  pain  is 
often  felt  round  the  side  of  the  thorax  to  the  back, 
following  the  trunks  of  the  above-named  intercostal 
nerves  ;  or  it  is  distributed  over  the  scapula  by  the 
cutaneous  branches  of  the  posterior  divisions  of  such 
dorsal  nerves  as  correspond  to  the  intercostal  trunks 
that  supply  the  breast;  or  it  runs  do%ra  the  arm 
alon"  the  intercosto-humeral  nerve  (a  branch  of  the 
second  intercostal),  or  shoots  up  the  neck,  probably, 
along  the  supraclavicular  branch  from  tlie  cervical 
plexus,  which  communicates  with  the  same  intercostal 
trunk. 

The  gland  is  supplied  by  the  follownig  arteries, 
which  are  divided  in  excision  of  the  organ  :  tlie 
second,  tliird,  fourth,  and  fifth  intercostal  branches 
of  the  internal  mammary  artery,  some  few  branches 
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from  the  correspoudiiig  intercostal  vessels,  the  lon<^ 
thoracic  artery,  and  the  external  mammary.  The 
majority  of  the  lymphatics  from  the  breast  proceed  to 
the  axiJla.  Some  few  follow  the  mammary  branches 
ot  the  internal  mammary  artery,  and  enter  the 
anterior  mediastinal  glands,  which  are  consequently 
otten  found  enlarged  in  cancer  of  the  organ 

As  the  chief  blood  supply  of  the\reast  comes 
from  the  axilla,_andas  the  main  lymph  vessels  pro- 
ceed to  that  region,  it  follows  that  malignant  growths 
of  the  gland  tend  to  spread  towards  the  axilla  rather 
tJian  towards  the  middle  line. 

2.  The  tlioiacic  viscera. 

The  I..i,g._The  apex  of  the  lung  rises  in  the  neck 
from  one  to  two  inches  above  the  anterior  end  of  tlie 
brst  rib     The  anterior  edges  of  the  two  lun-s  He 
behmc  the  sterno-clavicular  articulations, pass  oblfquely 
behmd  the  manubrium,  and  meet  in  the  middle  line  at 
the  junction  of  the  manubrium  with  the  gladiolus  The 
edge  of  the  right  lung  then  continues  vertically  down- 
wards behind  the  middle  line  of  the  sternunf  to  the 
sixth  chondro-sternal  articulation,  wliere  it  slopes  off 
along  the  line  of  the  sixth  rib.     Tl,e  edge  of  the  left 
lung  keeps  close  to  that  of  the  rig],t  rts  far  as  the  fourth 
chondro-sternal  articulation,  ^vhere  it  turns  off  to  the 
ef    following  a  line  drawn  from  the  fourth  cartila.^e 
to  the  ap(^x  of  the  heart.    In  the  child,  owing  to  the 
thymus,  the  lungs  are  more  separated  in  front  The 
two  edgf^s  m  no  place  come  in  contact.    The  rhd.t 

Wi;"  S  tf         '^''"""^  (Symington).    The  lower 
border  of  the  lung  corresponds  to  a  slightly  convex 
no  drawn  round  the  chest  from  the  sixth  du.ndr" 
k1  art,cnlat,on  m  front  to  the  eleventh  dorsal 
c      s     "r  ;    m''         mammary  line  this  line  would 
CO,    spond  to  the  .sixth  rib,  in  the  mid-axilhuy  line 
to  thr:  nn,H,   r,b,  and  in  a  line  continued  verlLdly 
M — 4 
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downwards  from  the  inferior  angle  of  the  scapula  with 
the  tenth  rib.  The  pleura  extends  farther  down  than 
the  lung,  reaching  in  front  to  the  level  of  the  seventh 
chondro-sternal  union,  behind  to  the  eleventh  dorsal 
spine,  and  at  the  sides  to  a  point  some  two  and  a  half 
inches  above  the  lower  margin  of  the  thorax.  Thus 
it  will  be  seen  that  the  pleura  and  diaphragm  may 
be  wounded  in  many  places  without  the  lungs  bemg 
involved.  The  lowest  part  of  the  pleura  is  only  sepa- 
rated from  the  kidneys  by  the  thin  layer  of  the 
diaphracrra.  The  pleura  is  in  relation  with  the  eleventli 
rib  posteriorly,  but  not  with  the  twelfth.  It  extends 
lower  down  in  the  child  than  in  the  adult,  reachnig 
the  costo-vertebral  joint  of  the  twelfth  rib. 

In  penetrating  wounds  involving  the  pleura,  air 
may  enter  the  pleural  cavity,  producing  pneiuno- 
thorax,  and  this  aii-  may  be  suljsequently  pressed  by 
the  respiratory  movements  into  the  subcutaneous 
tissues  through  the  wound  in  the  parietal  pleura  and 
lead  to  surgical  e.nphysema.  The  two  layers  of  tlie 
pleura  are  so  intimately  in  contact  with  one  another 
in  the  normal  thorax  that  it  is  difficult  for  the  parietal 
pleura  to  be  wounded  without  injury  to  the  visceral 
layer.  In  wouikIs  of  the  lung  without  external  wound, 
as  when  that  organ  is  torn  by  a  fractured  rib,  the  air 
escapes  from  the  lung  into  the  pleura,  and  may  thence 
pass  into  the  subcutaneous  tissues  through  the  pleural 
wound,  thus  producing  both  pneumo  -  thorax  and 
emphysema. 

It  is  well  to  note  that  emphysema  may  occur 
about  certain  non-penetrating  wounds  of  the  thorax 
when  thev  are  of  a  valvular  nature.  In  such  cases 
the  air  is  drawn  into  the  subcutaneous  tissues  during 
one  respiratory  moviMuent,  and  is  forced  by  another 
into  tl.L  cellular  tissue,  the  valvular  nature  o  he 
wound  preventing  its  escape  externally.  ^^  hen  the 
pleural  "  cavity  "  is  opened,  tl,e  lungs  becon>e  more 
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or  less  coll.-ipsed  ;  yet  a  few  cases  have  been  recprded 
where  the  lung  has  protruded  at  the  time  of  the  acci- 
dent through  the  wound  in  the  parietes.     In  such  in- 
stances the  glottis  must  have  been  closed,  and  the  luno- 
fully  distended  at  the  time  of  the  injury ;  and  it  must 
be  further  assumed  that  the  viscus  was  practically  ])ro- 
truded  before  air  could  enter  the  pleuival  space.     It  is 
noticeable  that  these  recent  hernije  are  most  common 
at  the  anterior  part  of  the  chest  where  the  lungs  are 
the  most  movable,  and  the  injuries  that  bring ''them 
about  are  often  associated  with  violent  respli-atory 
efforts  at  the  time  of  the  accident.    In  wounds  of  the 
lung  the  blood  may  escape  in  three  directions  :  into 
the  tissue  of  the  organ  (pulmonary  apoplexy),  into  the 
bronchi  (causing  hemoptysis),  and  into  "the  pleura 
(causing  hemothorax).    In  some  instances  the  luno- 
has  been  ruptured  without  wound  and  without  frac*^ 
ture  to  the  ribs.   These  cases  are  difficult  to  interpret 
and  i)robably  the  best  explanation  suggested  is  tliat 
put  forward  by  M.  Gosselin.    This  surgeon  belie\'es 
that  at  the  time  of  the  injury  the  lungs  are  suddenly 
tilled  and  distended  with  air  by  a  full  inspiration  and 
that  the  air,  prevented  from  escaping  by  occlusion  of  the 
larynx,  thus  becomes  pent  up  in  the  pulmonary  tissue, 
and  the  lung  not  lieing  able  to  recede  from  tlie  superin- 
cutnlK'nt  pressure,  its  structure  necessnrily  gives  way 

Owing  to  the  fineness  of  its  capillaries  and  to  the 
fact  that  all  venous  blood  returned  to  the  heart  must 
pass  through  the  lungs  l)nfoi-e  it  can  reach  otlun-  parts 
of  tbe  body,  it  follows  that  ])yfemic  and  other  secondary 
deposits  are  more  commonly  met  witli  in  tlie  bin'" 
than  m  any  other  of  the  viscera.  ^ 
'Wi'.  ti-:iclM>a  divides  opposite  the  junction  of  M,,, 
manubrnim  and  gliuliolus  in  front,  and  th(>  fourth 
dorsal  vertebra  b(.|,ind  (i'^ig.  .3.",).  1„  (he  newly  boi-n 
the  trachen  bifurcat(;s  opposite  the  third  vertebra 
(byiniiigton). 
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Certain  foreign  substances  that  liave  been  drawn 
into  the  air  passages  have  shown  a  remarkable  faci  ity 
for  escaping  throngh  the  parietes.  Tims  ^Ir.  Godk^e 
records  the  case  of  a  chikl,  from  an  abscess  ui  whose 


back  a  head  of  -e-grass  escaped  tha.  had  fo^^^ 

•  in-  nassaops  forty-three  claj  s  picMuu^i  v 

way  into  tne  au  pcihaci3>^       j      i;  i.i  „  i,r.ov<-  +n  the 
The  heart— The  rehitions  of  the  heait  to  u  e 


cii--'p-  X.]  The  Heart. 


i8t 


at  the  sternum  to  tlie  seventh  right  cliondro-sternal 
ai  ticulution,  and  reaching  about  11  inches  from  the 
middle  Ime.  Its  lower  border  follows  a  line  from  tlie 
seventh  right  chondro-sternal  articulation  to  tlie  apex 
Its  apex  IS  opposite  the  fifth  interspace,  at  the  junction 
of  the  ribs  with  these  cartilages.  Its  base  is  opposite 
the  sixth,  seventh,  and  eighth  dorsal  vertebne  Its 
lejt  border  is  represented  by  an  arched  line  drawn  from 
the  apex  to  the  third  left  cartilage  at  the  sternum. 

The  orifice  of  the  pulmonary  artery  is  behind  the 
upper  edge  of  the  tliird  left  cartilage  close  to  the 
sternum.    The  vessel  proceeds  upwards  under  cover 
of  the  second  left  cartilage.  The  aortic  orifice  is  behind 
the  ett  border  of  the  sternum  close  to  the  lower  edcro 
ot  tlie  third  cartilage.    The  trunk  ascends  behind  the 
second  cartilage  of  the  right  side,  and  would  be 
wounded  by  a  stab  through  that  cartilage  close  to 
the  sternum.     The  concavity  of  the  aortic  arch  corre- 
sponds to  tlie  point  between  the  first  and  second  pieces 
ot  the  sternum.      The  auriculo-ventricular  orifices  are 
behind  the  sternum,  the  right  being  opposite  the  fourth 
spaces,  and  the  left  on  a  level  with  the  fourth  carti- 
lages.    The  innmninale  and  left  carotid  arteries  come 
ott  at  a  spot  corresponding  to  the  middle  of  the  manu- 
brium, and  run  behind  the  right  and  left  sterno-cla- 
vicu  ar  joints  rcspoctivcly.     Tlie  superior  vena  cava 
wou  d  bo  wounded  by  a  knife  entering  either  the  first 
or  the  second  right  interspace  close  to  the  stenuim. 
J  ne  tr^t  vmionmiate  vein  lies  transversely  just  below 
t^io  u|,por  iK^rder  of  tliat  bone.     The  ru,hl  oAvride 
would  be  wounded  in  stabs  passing  through  the  sternal 
eiK^s  of  the  thn-d,  fourth,  and  fifth  cartilages  on  the 
right  side,  or  through  the  corresponding  bitorcostal 
spaces  if  the  knife  be  kept  fairly  near  to" the  sternum. 
^'V'i  fig.  IG,  which  shows  the  relations  of  the  heart 
ami  great  vess(;ls  iis  giv(,n  by  Kiidinger,  au.l  which 
diUer  somewhat  from  the  above  account.) 
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A  circle  with  a  diameter  of  two  inches,  and 
■with  its  centre  midway  between  the  nipple  and  the 
end  of  the  gladiolus,  would  approximately  define 
that  part  of  the  heart  which  lies  immediately  behind 
the  chest  wall,  and  is  uncovered  by  lung  or  pleura 
(Latham). 

Wounds  of  the  heart  most  frequently  iavolve  the 
right  ventricle,  that  segment  of  the  heart  being  the 
part  most  exposed  anteriorly.     Next  in  frequency  is 
the  left  ventricle  wounded,  and  then  the  right  auricle. 
Other  things  being  equal,  a  wound  of  the  ventricle  is 
less  rapidly  fatal  than  is  a  wound  of  the  auricle,  owing 
to  tlie  thickness  of  the  ventricular  wall,  and  to  its 
capacity  for  contracting  and  preventing  the  escape  of 
blood.     Death  in  cases  of  wound  of  the  heart  would 
appear  in  a  great  number  of  cases  to  be  due  to  an 
impression  upon  the  nervous  centres  rather  than  upon 
actual    hajmorrhage.      Many    instances   have  been 
recorded  to  show  that  the  heart  may  be  very  tolerant 
of  foreign  bodies  in  its  substance.     Thus  a  man  lived 
for  twenty  days  with  a  skewer  traversing  the  heart 
from  side  to  side  (Ferrus).     In  another  case  a  lunatic 
pushed  an  iron  rod,  over  six  inches  in  length,  into  his 
chest,  until   it  disappeared  from  view,  although  it 
could  be  felt  beneath  the  skin  receiving  pulsation 
from  the  heart.    He  died  a  year  following,  and  ih ; 
metal  was  found  to  have  pierced  not  only  the  lungs, 
but  also  the  ventricular  cavities  (Tillaux).    A  jyropos 
of  chest  wounds,  Velpeau  cites  the  case  of  a  man  m 
whose  thorax  was  found  a  part  of  a  foil  that  entirely 
transfixed  the  chest  from  ribs  to  spine,  and  that  had 
been  introduced  fifteen  years  before  death.     In  the 
museum  of  the  Royal  College  of  Surgeons  is  the 
shaft  of  a  cart  that  iiad  been  forced  through  the  ribs 
on  the  left  side,  had  passed  entirely  through  tlie  cliest, 
and  had  come  out  tlirough  tlie  ril.s  on  the  right  side. 
The  patient  had  lived  ten  years. 
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Pamoentcsis  of  the  pci  icai  diiiiii  has  been 
performed  tlirougli  the  fourth  or  fifth  spaces  on  Uie 
]eft^  siile  close  to  the  sterniira,  care  being  taken  to 
avoid  the  internal  mammary  artery.  The  operation 
has  also  been  performed  through  a  trephine  hole 
made  in  the  middle  line  of  the  sternum. 

Tlie   uictUastiua  Abscess    in   the  anterior 

mediastinum  may  have  developed  in  situ,  or  may 
have  spread  down  from  the  neck.  In  like  manner 
posterior  mediastinal  abscesses  may  arise  from  diseases 
of  the  adjacent  spine,  or  lymphatic  glands,  or  may  be 
due  to  the  spreading  downwards  of  a  retro-pharyngeal 
or  retro-oBsophageal  collection  of  matter. 

The  azygos  veins,  connuencing  as  they  do  below 
in  the  lumbar  veins,  and  having  more  or  less  direct 
communications  with  the  common  iliac,  renal,  and 
other  tributaries  to  the  vena  cava,  are  able  to  a  great 
e.xtent  to  carry  on  the  venous  circulation  in  cases  of 
obstruction  of  the  main  trunk. 

These  veins  are  apt  to  be  pressed  upon  by  tumours 
(such  as  enlarged  gland  masses)  developed  in  the 
posterior  mediastinum,  and  to  produce  in  consequence 
some  ojdema  of  tlie  chest  wails  by  engorgement  of 
those  intercostal  veins  that  they  receive.  Tumours 
growing  in  the  posterior  mediastinum  may  cause 
trouble  by  pressing  upon  the  trachea  or  gullet,  or  1)y 
disturbing  the  vagus  nerve  or  the  cord  of  the  sym- 
pathetic (Pigs.  33  and  35). 

Kral)bel  reports  a  case  of  fracture  of  the  ninth 
dorsal  vetebra  associated  with  rupture  of  the  tlioracio 
duct.  The  patient  died  in  a  few  days,  and  the  ri<dit 
pleura  was  found  to  contain  more  'than  a  gallon" of 
pure  chyle. 


i84 


fart 

The  Upper  Extp.emitx-. 


CHAPTER  XI. 

THE  REGION  OF  THE   SHOULDER.  ' 

A  STUDY  of  the  region  of  the  shoulder  comprises 
the  cla^dcle,  the  scapula,  the  upper  end  of  the  humerus, 
and  the  soft  parts  that  surround  them,  together  witli 
the  shoulder  joint  and  axilla. 

Surface  anatomy — The  clavicle,  acromion  pro- 
cess, and  scapular  spine  are  all  subcutaneous,  and  can 
be  readily  felt.  In  the  upright  position,  when  the 
arm  hangs  by  the  side,  the  clavicle  is,  as  a  rule  not 
quite  hoiizontal.  In  well-developed  subjects  it  mc  ines 
a  little  upwards  at  its  outer  end.*  In  the  recumbent 
posture,  the  weight  of  the  limb  being  taken  off,  the 
ontev  end  rises  stdl  higher  above  the  sternal  extremi  y. 
The  decn'ee  of  the  elevation  can  be  best  estimated  by 
a  study  of  frozen  sections.  Thus,  in  making  horizontal 
sections  of  the  body,  layer  by  layer,  from  above  down- 
wards, Braune  found  that  by  the  time  the  sten  o- 
clavicular  articulation  was  reachecl,  the  head  ot  the 
humerus  would  be_cut  across  in  the  lateral  pait  ot 

the  section  (Fig.  17).  ,    .  ,  •£  i  „ 

The  deltoid  tubercle  of  the  clavicle  may,  if  largo, 
be  felt  through  the  skin,  and  be  mistaken  for  an 
exostosis.  The  acromio-clavicular  jonit  lies  in  the 
plane  of  a  vertical  line  passing  up  the  middle  of  the 

incline  downwards. 
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front  of  tlie  arui.  A  prominence  is  sometimes  felt 
about  this  joint  in  place  of  the  level  surface  that  it 
should  present.  This  is  due  to  an  enlargement  of  the 
end  of  the  clavicle,  or  to  a  thickening  of  the  fibro- 
cartilage  sometimes  fonnd  in  the  joint.  In  many 
cases  it  has  appeared  to  me  to  be  due  to  a  triHin^ 
luxation  upwards  of  the  clavicle  depending  upon  some 
stretchmg  of  the  ligaments.  It  is  certain  that  the 
dry  bone  seldom  shows  such  an  enlargement  as  to 
account  for  this  very  common  prominence  at  the 
acroniial  articulation.  Tlie  sternal  end  of  the  clavicle 
IS  also,  m  muscular  subjects,  often  large  and  unduly 
prominent,  and  sutliciently  con.spicuous  to  suggest  a 
lesion  of  the  bone  or  joint  when  none  exists. 

The  roundness  and  prominence  of  the  point  of  the 
shoulder  depend  upon  the  development  of  the  deltoid 
and  the  position  of  the  upper  end  of  the  humerus. 
Ihe  deltoid  hangs  like  a  curtain  from  the  shoulder 
gu'dle,   and  is  bulged  out,  as  it  were,  by  the  bone 
that  it  covers.    If  the  head  of  the  humerus,  there- 
fore, be  diminished  in  bulk,  as  in  some  impacted 
fractures  about  the  anatomical  neck,  or  be  removed 
from   the   glenoid    cavity,  as   in  dislocations,  the 
deltoid  becomes  more  or  less  ilattened,  and  the  acro- 
mion proportionately  prominent.    The  part  of  the 
humerus  felt  b(.i,eath  the  deltoid  is  not  the  head 
but  the  tuberosities,  the  greater  tulicrosity  externally,' 
the  lesser  m  fiout.    A  considerable  ].ortiou  of  the 
Head  of  the  bone  can  be  felt  by  th(!  (i,ig,u-s  placed 
liigli  up  in  the  a.xilla,  the  arm  being  forcibly  nlKlucted 
so  as  to  1,,-iiig  the  ]i,.;ul  iu  contact  wiLh'tlio  lower 
pirt  of  tlie  caj.siile.    The  hea<l  of  tlio  humci  us  faces 
VR'T  rmich  m  the  direcli(,n  of  the  iiitcrn.'il  condyle. 
As   this    relation,   r,f  cour.se,   ]u)lds  g^od   in  rvVry 
position  of  tli<!   hoiu.,   it   is  of  value'  in  e.xa,niining 
injuries  about  tlu;  shoui.l.'r,  and  in  reducing  disl„c;i? 
tions  by  manipulaliun,  tlie  condyle    being'  used  as 
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an  index  to  the  position  of  the  upper  end  of  the 

^°^In  thin  subjects  the  outline  and  borders  of  the 
scapula  can  be  more  or  less  distinctly  made  out,  but 
ill  fat  and  muscular  subjects  all  parts  of  the  bone, 
except  the  spine  and  acromion,  are  difficult  of  access 
in  the  ordinary  positions  of  the  limb.    To  brmg  out 
the  superior  angle  and  vertebral  border  of  the  bone, 
the  hand  of  the  subject  should  be  carried  as  far  as  pos- 
sible over  the  opposite  shoulder.    To  brmg  out  the 
inferior  angle  and  axillary  border,  the  fore-arm  should 
be  placed  behind  the  back.    The  angle  formed  at 
the  point  of  junction  of  the  spine  of  the  scapula 
and  the  acromion,  is  the  best  point  from  which  to 
take  measurement  of  the  arm,  the  tape  bemg  carried 
down  to  the  external  condyle  of  the  humerus. 

When  the  arm  hangs  from  the  side  with  the  palm 
of  the  hand  directed  forwards,  the  acromion,  external 
condyle,  and  styloid  process  of  the  radius,  aU  he  m  the 
same  line.    The  groove  between  the  pectorahs  major 
and  deltoid  muscles  is  usually  to  be  made  out.    in  it 
run  the  cephalic  vein  and  a  large  branch  of  the  aci-omio- 
thoracic  artery.    Near  the  groove,  and  a  little  below 
the  clavicle,  the  coracoid  process  may  be  teit.  ine 
process,  however,  does  not  actually  present  m  the 
interval  between  the  two  muscles,  but  is  covered  by  t he 
innermost  fibres  of  the  deltoid.    The  position  of  the 
coraco-acromial  ligament  may  be  defined  and  a  kmte, 
thrust  through  the  middle  of  it,   should  strike  the 
biceps  tendon  and  open  the  shoulder  joint. 

When  the  arm  hangs  at  the  side  with  the  palra 
forwards,  the  bicipital  groove  may  possibly  be  defaned. 
It  looks  directly  forwards.  .       ^,  i 

Just  below  the  clavicle  is  a  dt>prcssion,  the^  sub- 
clavicular fossa,  which  varies  considerably  ui  depUi 
in  different  subjects.  It  is  obliterated  in  subcoracoid 
dLrocations  of  the  humerus,  in  fractures  of  the  da^1cle 
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witb  displacement,  by  many  axillary  growths,  and  l.y 
some  mflan^mations  of  the  upper  pa^t^of  the  'thorad^ 
tlffn^^      subclavicular,  or  intracoracoid  dislocation, 

he  fossa  IS  rep  aced  by  an  eminence.  In  this  region 
at  a  spot  to  the  mner  side  of  the  coracoid  process' 
and  corresponding  nearly  to  the  middle  of  the  clavicle' 

he  pulsations  of  the  axillary  artery  can  be  felt  on 
deep  pressure,  and  the  vessel  be  compressed  against  the 
second  rib  Just  below  the  clavicle  the  fnterlace 
be  ween  the  sternal  and  clavicular  portions  of  ^tl  e 
pectoralis  major  can  often  be  made  out 

are  veiVdl^r':  """t,  P^'^'^"!^^'  '^^^'^^^''^  «f  ^he  axilla 
are  ^ci^  distinct.    The  anterior  border  formed  by  the 

the  pectoralis  major  follows  the  liL  of 
tJie  titth  ub.    The  depression  of  the  armpit  varies 
other  things  being  equal,  with  the  position  of  fe 
upper  unb     It  is  most  deep  when  tl/e  arm  is  lai  ed 
from  the  side_at  about  an  angle  of  45",  and  when  the 

state  of  contraction.    As  the  arm  is  raised  above  the 

^r.x  [  of  the  bone  projects  into  the  space  and  more 
or  less  obliterates  it,  while  the  width  of  the  fosris 
ncroached  upon  by  the  approximation  of  the  anterio 
I   posterior   folds.     The  coraco-brachialis  muscle 

dose  to.  the  side,  L  ^S:^ 

.      -ilie  axillary  glands  cannot  1)o  felt  wlien  tliev  -u-o 
in  a  normal  condition 

IS  laised  irom  the  side,  ,s  rep.-esentwi  by  a  h-no  drawn 
W  about  the  middle  of  tlK,  clavicle  to  the  hu    e  ns 
the  inner  .^■de  of  the  coraco-b.achialis.     A  iLio 
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drawn  from  tlie  third  rib  near  its  cartilage  to  the  tip 
of  the  coracoid  process  indicates  tlie  upper  border  of 
the  pectoralis  minor,  and  the  spot  where  tins  hue 
crosses  the  line  of  the  axillary  artery  pouits  out  the 
position  of  the  acromio-thoracic  artery.  A  Ime  dra^oi 
from  the  fifth  rib  near  its  cartilage  to  the  tip  of  the 
coracoid  process  indicates  the  lower  border  of  the 
pectoralis  minor,  and  the  position  of  the  long  thoracic 
artery  which  runs  along  that  border.  The  hne  of  the 
subscapular  artery  corresponds  to  the  lower  border  ot 
the  subscapularis  muscle  along  which  it  runs,  but  the 
position  of  this  border  can  only  be  approxunately 
indicated  on  the  living  or  undissected  subject. 

The  circumflex  nerve  and  posterior  circumflex 
artery  cross  the  humerus  in  a  horizontal  line  that  is 
about  a  finger's  breadth  above  the  centre  of  the  vertical 
axis  of  the  deltoid  muscle.  This  point  is  of  importance 
in  cases  of  supposed  contusion  of  the  nerve,  ihe 
dorsalis  scapulae  artery  crosses  the  axillary  border  ot 
the  scapula  at  a  point  corresponding  to  the  centre  ot 
the  vertical  axis  of  the  deltoid  muscle.  These  various 
indications  of  the  positions  of  the  mam  branches  ot 
the  axillary  artery  are  made  while  the  arm  hangs  in 
its  natural  position  at  the  side.  ,    .  .  . 

The  cla^^cle.— The  skin  over  the  clavicle  is 
loosely  attached,  and  is  easily  displaced  about  the 
bone  This  circumstance  may  serve  to  _  explain  why 
the  skin  so  often  escapes  actual  wound  m  contusions 
of  the  clavicular  region,  and  in  part  explains  the 
infrequency  of  penetration  of  the  mtegument  m 
racturesof  the  clavicle.  The  position  of  he  supra- 
clavicular nerves  in  front  of  the  bone  renders  then 
very  liable  to  contusion,  and  accounts  tor  the  unusual 
'mount  of  pain  that  is  said  to  so.uetimos  follow 
blows  ovc'-  the  collar  bone.  Tillaux  be  ieves  that  the 
Hevere  pain  that  in  rare  cases  persists  after  fracture  of 
I  II  clavicle  is  due  to  the  implication  of  these  nerves 
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m  the  callus  formed.  The  three  nerves  tliat  cross  the 
cla^^cle  are  branches  of  the  third  and  fourth  cervical 
nerves,  and  it  is  well  to  note  that  pain  over  the  collar 
bone  IS  sometimes  a  marked  feature  in  disease  of  the 
-^er_  cervical  spine.  This  symptom  is  then  due 
irritation  of  these  nerves  at  their  points  of  exit 


upper 
to 


from  the  spinal  canal. 

Beneath  the  clavicle  the  great  vessels  and  the 
gi-eat  nerve-cords  lie  upon  the  lirst  rib.  The  vein  is 
the   most   internal,  and   occupies  the  acute 


ancJe 


— '  v^^vi.i|jica  acute  ai 

between  the  collar  bone  and  the  first  rib.    It  will  be 
seen  that  gi^o^vths  from  the  bone  may  readily  press 
upon  these  important  structures,  and  that  the  vein 
from  it.s  position,  as  well  as  from  the  slighter  resis- 
tance that  It  offers,  is  likely  to  be  the  first  to  be 
compressed.    These  structures  have  also  been  wounded 
by  fragments  of  bone  in  fracture  of  the  clavicle.  Fortu- 
nately, between  the  clavicle  and  these  large  nerves 
and  ves.sels  the  subclavius  muscle  is  interposed  Tliis 
muscle  IS  cIo.sely  attached  to  the  under  surface  of  the 
bone  IS  enveloped  in  a  dense  fascia,  and  forms  one  of 
the  chief  pi-otections  to  the  vessels  in  cases  of  fracture 
Ihis  interposing  pad  of  muscle  is  also  of  great  service 
in  resection  operations,  as  can  be  well  understood. 
B  aune  states  that  by  pressing  the  clavicle  against  the 

t^ioiac ic  duct  can,  m  some  cases,  be  entirely  arrested. 

not«l  .  The  brachio-cephalic,  subclavian,  and  exte^-nal 
jugu  ar  vcns,  the  subclavian,  suprascapular,  and  in- 

nlovul  '^^'''''^  '^"••''■^  "^^^-^ 

p  oxus  the  phrenic  nerve  and  nerve  of  P>ell,  tlie  tlionicic 

cluct,  the  omo-hyoul,  scalene,  sterno-hvoid  and  stc.rno- 

thyro.d  muscles,  the  apex  of  the  lung.     The  slernal 

enc  o   the  l,ouo  is  not  far  removed  from  the  innominate 

or  left  c-nrotKl  artery,  ti,e  vagus  and  recurrent  nerves 

the  trach.';i,  .-ukI  tli,.  .esnplmgus. 
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These  relations  of  the  clavicle  are  given  to  show 
the  dangers  in  the  way  of  partial  or  complete 
resections  of  the  bone.  The  difficulties  and  risks 
of  the  operation  increase  as  one  pi'ogrcsses  from  tlie 


rig.  17.— Horizontal  Section  of  tbe  Body  just  bolow  the  Upper  J?:irder 
ot  the  Manubrium  (Branne). 

a.  Manubrium  ;  !i,  lioad  of  Iniim-ru.s ;  r,  clavicle  ;  d,  flr.»t  rili :  r.  second  ril> :  .i".  Hiird 
dorsal  vertebra;  |7,  spine  of  second  dorsal  ;  'i.  iieetoralis  major;  i,  deluiul ; 
X  infraspinatus  ;  fc,  eiilis.'apularis  ;  coraco-liradiialis  and  biceps;  m.  pec- 
tornlis  minor;  v,  scrratus  maunns  ;  o,  intercostals  ;  ;i,  seniispniauf  ana 
iiiuhiMilus  Bpiniu  ;  q,  bivciiter  cerviois  and  cimiplexus;  r,  lonc'issnnns  dorsi ; 
s,  splrnius  colli ;  t,  rhomboidens ;  «,  trapezius  ;  v.  sliTno-niyroid  ;  ir,  sterno- 
hyoid ;  T,  tlivmus  ;  i„  lum,' ;  1,  left  innominate  vem  ;  left  cnrotul  artery  , 
3,  left  subclavian  .artery;  4,  vertebral  artery;  .'i,  left  sulic  avian  veni; 
6,  ccplialic  vein ;  7,  pUreuic  nerve ;  8,  vagus  ;  B,  transverse  scajiular  artery. 

acromial  to  the  sternal  end.  Resection  of  the  acroniial 
third  of  the  bone  is  comparativel}^  easj%  but  resection 
of  the  sternal  portion  is  most  difficult  and  dangerous. 
The  entire  clavicle  hits  been  removed  with  success, 
and  the  operation  has  been  followed  by  less  impair- 
ment of  the  arm  movements  than  would  be  im.nginod. 

The  clavicle  forms  the  sole  direct  bony  connection 
between  the  upper  limb  and  the  trunk,  and  in  severe 
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accidents,  tins  connection  being  broken  tliroiT"-li,  it  is 
possible  for  the  extremity  to  be  torn  off  entire"  Thus 
Billroth  reports  the  case  of  a  boy  aged  fourteen, 
whose  right  arm,  with  the  scapula  and  clavicle,  was  so 
torn  from  the  trunk  by  a  machine  accident,  that  it  was 
only  attached  by  a  strip  of  skin  two  inches  wide.  Other 
like  cases  of  avulsion  of  the  limb  have  been  reported. 

Fractures  of  clavicle — The  clavicle  is  more 
frequently  broken  than  is  any  other  single  bone  in 
the  body.     This  frequency  is  explained  by  the  fact 
that  the  bone  is  veiy  superficial,  is  in  a  part  exposed 
to  injury,  is  slender    and    contains  much  compact 
tissue,  is  ossifled  at  a  very  early  period  of  life,  and 
above  all  receives  a  large  part  of  all  shocks  communi- 
cated to  the  upper  extremity.    The  common  fracture, 
that  due  to  indirect  violence,  is  oblique,  and  very 
constant  in  its  position,  viz.  at  the  outer  end  of  the 
middle  third  of  the  bone.     The  bone  breaks  at  this 
spot  for  the  following  reasons.    It  is  here  that  the 
clavicle  is  the  most  slender;  it  is  here  that  the 
two  curves  of  the  bone  meet ;  it  is  here  that  a  very 
fixed  part  of  tiie  bone,  viz.   the  outer  third,  joins 
with  a  more  movable  portion.     The  position  of  the 
coraco-clavicular  ligaments  is  no  douljt  of  the  greatest 
import  in  localising  th(!  fracture  in  this  po.sition,  since 
a  clavicle  cxperinHmtally  subjected  to  longitudinal 
compression  does  not  bi-eak  at  this  spot  (Bennett). 
The  di^plnceiiir.nt  that  occurs  is  as  follow.s.     The  umv.r 
fragment  remains  unchanged  in  position,  or  its  out(n' 
end  is  drawn  a  litth;  upwai-ds  \,y  tlie  stcrno-mastoiii. 
It  will  be  seen  tliat  any  action  of  this  muscle  would 
be  resisted  by  the  pectoralis  major  and  the  rhomboid 
ligatiieiit.     The  outer  fragment  undcigocs  a,  threefold 
displacement.     (1)  [t  is  carried  direcMy  dniniucirdn. 
This  is  effected  mainly  by  tin;  weight  of  th(;  limi) 
aided  by  the  pectoraJis  minor,  the  lowci-  fibres  of  tho 
pectoralis  major,  and  the  latissimus  dorsi.      Sin(;(;  tlio 
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line  of  action  of  the  trapezius  muscle  is  altered  by  the 
fracture,  that  muscle  is  no  longer  able  to  keep  the 
shoulder  up,  and  its  altered  action  therefore  contri- 
butes to  the  downward  displacement.  (2)  It  is  carried 
directly  mwards  by  the  muscles  that  pass  from  the 
trunk  to  the  shoulder,  viz.  the  trapezius,  the  levator 
anguli  scapula?,  the  rhomboids,  the  latissimus  dorsi,  and 
especially  by  the  pectorals.    To  these  may  be  added 
the  subclavius.    (3)  The  fragment  is  rotated  in  such  a 
way  that  the  outer  end  projects  forwards  and  the 
inner  end  back.     This  rotation  is  brought  about 
mainly  by  the  two  pectorals  assisted  prominently  by 
the  serratus  magnus.  The  normal  action  of  this  latter 
muscle  is  to  carry  the  scapula  forwards,  and  the 
clavicle,  acting  as  a  kind  of  outrigger  to  keep  the 
upper  limb  at  a  proper  distance  from  the  trunk,  moves 
forwards  at  the  same  time  and  keeps  the  scapula 
direct.    When  this  outrigger  is  broken  the  serratus 
can  no  longer  carry  the  scapula  directly  forwards. 
The  bone  tends  to  turn  towards  the  trunk,  and  the 
point  of  the  shoulder  is  therefore  seen  to  move  inwards 
as  well  as  forwards.    The  fragments  in  this  fracture 
must  consequently  overlap,  and  as  the  displacement  is 
difficult  to  remedy,  it  follows  that  in  no  bone  save  tha 
femur  is  shortening  so  uniformly  left  as  after  an 
oblique  fracture    of   the   clavicle.      The  cegree^of 
shortening  very  seldom    exceeds    one    inch._  ilie 
deformity    associated   with    this    fracture   is  well 
remedied   when  the  patient  assumes  the  recumbent 
position      In  this  posture,  the  weight  of  the  hmb 
beinc.  taken  off,    the  downward  displacement  is  at 
once  remedied.     The  point  of  the  shoulder  fa  ling 
back  also  tends  to  relieve  in  part  the  inward  displace- 
ment, and  the  rotation  of  the  outer  fragment  for^^•ards. 
It  is  tlu-ough  the  scapula,  however,  that  these  two 
latter  displacements  are  in  tlie  mam  remove,!,  in 
the  recumbent  posture  the  scapula  is  pressed  closely 
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against^  the  tlior-ax,  with  the  re.sn]t  that  its  outer 
extremity  (and  with  it,  of  cour.se,  the  outer  fragment 
of  the  clavicle)  is  dragged  outwards  and  backwards. 
Some  surgeons,  recognising  this  important  action  of  the 
scapula  in  remedying  the  displacement  in  these  cases, 
strap  the  scapula  firmly  against  the  trunk,  while  at 
the  same  time  tliey  elevate  the  arm. 

Fracture.s  due  to  direct  violence  are  usually 
transverse,  and  may  be  at  any  part  of  the  bone 
When  about  the  middle  third  they  present  the 
displacement  just  described.  When  the  fracture  is 
between  the  conoid  and  trapezoid  ligaments  no  dis- 
placement is  possible.  When  beyond  these  ligaments 
tlie  outer  end  of  the  outer  fragment  is  carried  forwards 
by  the  pectorals  and  serratus,  and  its  inner  end  is 
a  little  drawn  up  by  the  trapezius.  In  this  fracture 
there  is  no  general  displacement  downwards  of  the 
outer  fragment,  since  it  cannot  move  in  that  direction 
unless  the  scapula  go  with  it,  and  the  scapula  remains 
hxod  by  the  coraco-clavicular  ligaments  to  the  inner 
fragment  of  the  clavicle. 

The  clavicle  may  be  broken  by  musadar  violence 
alone.      Polaiilon,    from   a  careful    analysis  of  the 
reported  cases,  concludes  that  the  muscles  tliat  break 
the  bone  are  the  deltoid  and  clavicular  part  of  the 
.great  pectoral.     In  no  case  does  the  fracture  appear 
to  have  been  produced  by  the  sterno-mastoid  muscle 
ihe  commonest  movements  producing  fracture  appear 
to  be  vioh;nt  movements  of  the  limb  forwards  and 
inwards,  or  upwards.      These  fractures  are  usually 
about  the  middle  of  the  bone,  and  show  no  displace- 
ment otlicr  than  that  of  both  fragments  forwards 
in  the  direction  of  the  fibres  of  th(!  two  muscles  'first 
named. 

The  clavicle  is  more  frcqueniiy  the  scat  of 
ireon-sLirk  frnrluro.  than  is  any  oMht  bono  in  the 
tJOdy.     Indeed,  one-half  of  the  cases  of  broken  collar 
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bone  occur  before  the  age  of  five  years.    Tlii.s  is  ex- 
plained by  the  fact  that  the  bone  is  ossified  at  a  very 
early  period,  and  is  in  a  breakable  condition  at  a  time 
when  most  of  the  other  long  bones  still  present  much 
unossified  cartilage  in  their  parts.     Moreover,  the 
periosteum  of  the  clavicle  is  unduly  thick,  and  not 
very  closely  attached  to  the  bone,  circumstances  that 
o-reatly  favour  subperiosteal  fracture. 
*    A  reference  to  the  relations  of  the  bone  will 
show  that  important  structures  may  be  wounded  in 
severe  fractures  associated  with  much  displacement 
and  with  sharp  fragments.    Several  cases  are  reported 
of  paralysis  of  the  upper  limb  (as  a  rule  incomplete) 
following  upon  fracture  of  this  bone.    In  some  cases 
this  symptom  was   due  to   actual  compression,  or 
tearing  of  some  of  the  great  nerve  cords  by  the  dis- 
placed fragments.    In  other  cases  the  nerve  injury, 
while  due  to  the  original  accident,  was  yet  indepeiv 
dent  of  the  broken  clavicle.    Cases  are  reported  ot 
wound  of  the  subclavian  artery,  of  the  subclavian  vein, 
of  the  internal  jugular  vein,  and  of  the  acromio-thoracic 
artery     In  several  instances  the  fracture  has  been 
associated  with  wound  of  the  lung,  with  or  without  a 
fracture  of  the  upper  ribs. 

The  clavicle  begins  to  ossify  before  any  bone  in 
the  body.  At  birth  the  entire  shaft  is  bony,  the  two 
ends  being  still  cartilaginous.  The  bone  has  one 
epiphysis  for  its  sternal  end  that  appears  _  between  tlio 
eighteenth  and  twentieth  year,  and  pins  the  shaft 
about  twenty-five.  It  is  a  mere  shell,  is  _  closely 
surrounded  by  the  ligaments  of  the  sternal  joint,  and 
cannot,  therefore,  be  well  separated  by  accident  _ 
Stevuo-claviciilai-  joint — Athough    this  is 

•  Mr  Heath  (i(i»f-'?,  Nov.  IS,  1SS2)  reports  a  case  whicli  is 
acci.lent  was  apparently  the  pectoral.s  .najor. 
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the  only  avticuJatiou  that  directly  connects  the  upper 
limb  with  the  trunk,  yet  it  is  possessed  of  such  con- 
siderable strength  that  luxation   at  the  joint  is  com- 
paratively rare.     The  amount  of  movement  in  the 
joint  depends  to  a  great   extent  upon  the  lack  of 
cadaptability  between  the  facet  on  the  sternum  and 
the  sternal  end  of  the  clavicle.    The  disproportion 
between  these   parts    is  maintained  by  the  inter- 
articular  cartilage,  which  reproduces  only  the  outline 
of  the  clavicular  surface.     The  cavity  of  the  joint  is 
V-shaped,  since  the  clavicle  only  touches  the  socket 
at^  its  inferior  angle  when  the  arm  hangs  by  the  side. 
When  the  arm  is  elevated,  however,  the  two  bones  are 
brought  in  more  immediate  contact,  and  the  joint 
cavity  becomes  a  mere  slit.    Thus,  in  disease  of  this 
ai-ticulation  it  will  be  found  that  of  all  movements  of 
the  joint  tlie  movement  of  the  limb  upwards  is  the 
most  constant  in  producing  pain.    The  joint  is  sup- 
plied by  the  suprasternal  nerve. 

The  movements  permitted  at  this  joint  are 
limited,  owing  to  the  anterior  and  posterior  sterno- 
clavicular ligaments  being  moderately  tense  in  all 
positions  of  the  clavicle.  Movement  forwards  of  the 
clavicle  on  the  sternum  is  chec'ked  l)y  the  posterior 
ligament,  and  resisted  by  the  anterior  ligament.  Tliis 
latter  ligament  is  more  lax  and  less  substantial  than 
IS  the  posterior  band.  Its  weakness  serves  in  part 
to  explain  the  fre.piency  of  the  dislocation  forwards. 

Movement  of  the  clavicle  hachwards  on  the 
sternum  is  cliecked  by  the  anterior  ligament,  while 
the  passage  of  the  head  of  the  F)one  is  resisted  by  the 
powerful  posterior  baml.  The  movement  is  also 
opposed  by  the  rhomboid  ligament.  To  produce, 
therefore,  a  dislocation  backwai-ds  considerable  force 
must  be  used.  Movement  of  tiie  clavicle  v.pvmrdH  on 
the  sternum  is  checked  by  the  rhomboid  ligament,  the 
interclavicular  ligament,  the  interarticuln'r  cartilaso, 
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and  in  a  less  direct  manner  by  the  two  remaining 
ligaments  of  the  joint.  Thus  it  happens  that  dis- 
location upwards  is  the  least  common  of  the  luxations 
at  this  articulation.  .  . 

Disease  of  the  sterno-clavicular  joint.— 
This  articulation  is  really  divided  into  two  joints  by 
the  interarticular  cartilage,  each  being  provided  with 
a  distinct  synovial  membrane. 

These  ioints  are  liable  to  the  ordinary  maladies 
of  joints,  and  it  would  appear  that  the  disease  may  , 
commence  in,  and  be  for  some  time  limited  to  one  only 
of  the  synovial  sacs.    In  time  the  whole  articulation 
usually  becomes  involved,  but  even  in  advanced  cases 
the  mischief  is  sometimes  restricted  to  the  synovial 
cavity  on  one  side  of  the  cartilage.    Accordmg  to 
some  authors,  this  joint  is  more  frequently  involved 
in  pyaemia  than  is  any  other.  When  effusion  has  taken 
place  into  the  sterno-clavicular  joint,  and  especia  y 
ifter  suppuration  has  ensued,  the  swe  Img  usua  ly 
makes  itself  evident  in  front,  owing  to  the  fact  that 
the  anterior  sterno-clavicular  ligament  is  the  thinne  t 
and  least  resisting  of  the  ligamentous  s  ™ctures  about 
the  articulation.   For  the  same  reason  the  pus  usual.y 
escapes  from  the  anterior  surface,  when  it  discharge 
itself  spontaneously.     It  may,  however,  make  an 
opening  for  escape'  through  the  posterior  ligament 
and  under  these  circumstances  has  found  its  way  in  o 
the  mediastinum.    The  relations  of  t  us  lomt  to  the 
g,"at  vessels  at  the  root  of  the  neck  sW  d  be  bo^e 
S  mind.    In  one  case  reported  by  Hilton  a  laige 
nbscess  formed  in  the  articulation,  and  the  collection, 
receivin-  pulsations  from  the  subjacent  artery  (the 
"^^Z^  or  right_  subclavian),  ^^^^^^^ 
time  to  be  an  aneurism.   It  is  remarkable  ^I'.vt  ^  sease 
of  this  joint  never  leads  to  anchylosis     Tins  cn- 
cumsSnce  may  be   explained  (1)  by  the  constant 
^lilt  movemait  in  the    part  which  prevents  the 
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diseased  structures  from  being  kept  at  rest,  (2)  by  tho 
occasional  persistence  of  the  interarticular  cartilao-e 
and  (3)  by  the  utter  lack  of  adaptability  of  the  two 
bony  surfaces  involved. 

Dislocations  of  the  stei  no-claviculai  Joint. 
—1  he  clavicle  may  be  dislocated  from  the  sternum  in 
one  ot  three  directions,  which,  given  in  order  of  fre- 
quency are  :  (1)  forwards,  (2)  backwards,  (3)  upwards, 
-.lie  relative  frequency  of  these  dislocations  can  be 
understood  from  what  has  been  already  said  as  to  the 
action  ot  the  ligaments  in  restricting  movements. 
Ihe  displacement  Jorwards  involves  entire  rui^tiirc 
,    the  .capsule,   and  more  or  less  damage  to  the 
rhoudjoid  ligament.    The  head  of  the  bone  carry- 
ing with  it  the  sterno-mastoid,  rests  on  the  front 
ot    the    manubrium.     Tha   dislocation  backwards 
may  be   due   to   direct  or  indirect   violence,  and 
has  occurred  _  spontaneously  in  connection  with  the 
chest  deformity  in  Pott's  disease.     The  capsule  is 
entirely  torn,  as  is  also  the  rhomboid  ligament.  The 
head  IS  found  in  the  connective  tissue  behind  the 
sterno-hyoid  and  sterno-thyroid   musdes.     In  tliis 
position  It  may  cause  severe  dyspna-a,  or  dysphagia', 
hy  pressure  upon  the  trachea  or  gullet.      It  may  s< 
compress  the  s.d.clavian  artery  as  to  arrest  the  pulse 
at  the  wnst,  or  so  occlude  tlie  brachio-cephalic  vein  as 
to  pi-oduce  semi-coma  (Fig.  17).   In  one  case  the  liead 
of  the  bone  had  to  be  excused  to  relieve  a  troublesome 

indu  ct  v.olence,  the  head  rests  on  tl,e  up,ier  border 
ot     e  sternum  be  ween  the  sterno-n.astoid  ind  sterno- 

av'  i  m?^;'  '*"""r"t«  of  tl,e  joint,  together  with 

avuls  on  of  the  interarticular  tibro-cartilair«. 

Ilic  non-adaptability  of  the  joint  surfaces  in  this 
par  serves  to  explain  tho  ease  with  which  the.so 
luxations   are    usually   reduced,  and    the  dilliculty 
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of  retaining  the   clavicle  in  position  after  it  is  re- 
placed. 

Acromio-clavicHlar  joiJ»t — This  articulation 
is  shallow,  and  the  outlines  of  the  two  bones  that 
enter  into  its  formation  are  such  that  no  obstacle 
is  offered  to  the  displacement  of  the  clavicle  from  the 
acromion.  The  joint,  indeed,  depends  for  its  strength 
almost  entirely  upon  its  ligaments.  The  plane  of  the 
joint  would  be  represented  by  aline  drawn  from  above 
downwards  and  inwards  between  the  two  boues.  This 
inclination  of  the  joint  surfaces  serves  to  explain  the 
fact  that  the  usual  luxation  of  this  part  takes  the  form 
of  a  displacement  of  the  clavicle  upwards  on  to  the 
acromion.  The  capsule  that  surrounds  the  joint  is  lax 
and  feeble,  and  it  is  partly  from  its  com]mrative 
thinness  that  effusion  into  this  joint,  when  it  is  the 
seat  of  disease,  makes  itself  so  soon  visible.  I  he 
joint,  however,  depends  mainly  for  its  strength  upon 
the  powerful  conoid  and  trapezoid  ligaments. 

As  the  movements  permitted  in  this  joint  may 
be  impaired  by  accident  or  disease,  it  is  well  to 
note  the  part  the  articulation  takes  m  the  move- 
ments of  the  extremity.  The  scapula  (and  with  it, 
of  course,  the  arm),  as  it  glides  forwards  and  back- 
wards upon  the  thorax,  moves  in  the  arc  of  a  circle 
whose  centre  is  at  the  sterno-clavicular  joint,  and 
whose  radius  is  the  clavicle.  As  the  bone  moves 
forwards  it  is  important,  for  reasons  to  be  im.ne- 
diately  given,  that  the  glenoid  cavity  should  also  be 
directid  obliquely  forwards.  This  latter  desirable 
condition  is  brought  n,l,out  by  means  of  the  acromio- 
clavicular joint.  Without  this  joint  the  whole 
scapula  as  it  passed  forwards  with  the  outer  end 
ofTe  clavicle'  would  precisely  follow  the  hue  of 
the  circle  above  mentioned,  and  the  glenoid  cavity 
would  look  in  an  increasingly  inward  f  " 
is  essential  that  the  surface  of  the  glenoid  cavity 
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sliould  be   maintained  as  far   as  i3ossil)le  at  rio-]it 
angles    to  the  long  axis  of  the  humerus.  When 
tiiese  relations  are  satisfied,  the  humerus  has  the 
-^iipport  behmd  of  a  stout  surface  of  bone,  and  it  is 
partly  to  obtain  the  value  of  this  support  tiiat  the 
boxer  strikes  out  from  the  side,  i.e.,  with  his  humerus 
well  backed  up  by  the  scapula.    If  there  were  no 
acromio-clavicular  joint  the  glenoid  fossa  would  offer 
little    support    to   the    humerus    when    the  Umb 
Ha^s  stretched  forwards,  and  a  blow  given  with  the 
imb  in  that  position,  or  a  fall  upon  the  hand  under 
like  conditions,  would  tend  to  throw  the  humerus 
against  the  capsule  of  the  shoulder  joint,  and  so 
produce   dislocation.     Normally,  therefore,  as  the 
scapula  and  arm  advance,  the  angle  between  the 
posterior  border  of  the  acromion  and  the  adjacent 
portion  of  the  clavicle  becomes  more  and  more  acute 
M.nd  the  glenoid  fossa  is  maintained  with  a  sufficiently 
forward  direction  to  give  substantial  support  to  the 
humerus.*    It  will  tlms  be  seen  that  rigidity  of  this 
ittle  joint  may  be  a  cause  of  insecurity  in  the  articu- 
lation of  the  shoulder,  and  of  weakness  in  certain 
movements  in  the  limb. 

Di<^locaiioiis  of  tlic  acromio-clavicular 
joint. —  The  clavicle  may  be  displaced  %ipwards 
on  to  tlie  acromion  or  chwrmards  beneath  it  Pol- 
aillon  ha.s  collected  thirty-eight  cases  of  the  former 
luxation,  and  six  only  of  the  latter.  Tliis  dis- 
proportion is,  in  the  main,  explained  by  the  direc- 
tion of  the  articulating  surfaces  of  the  joint. 
;Koth  luxations  are  usually  due  to  direct  violence, 
xne  clislopation  upwards  is  very  commonly  only  par- 
tia  ,  aiK,l  IS  as.sociated  only  with  stretching  an.l  some 
triHing  ru[.ture  of  ligaments.  In  the  coniphitc!  form, 
where  the  end  of  the  clavicle  rests  entirely  upon  tlie 

f-'^o  Moms  H     Anittouiy  of  tlio  .Joint.,"  p.  Wj,  H  .vy.  1,S7-J. 
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aci-omion,  there  is  rupture,  not  only  of  the  capsule,  hut 
also  to  a  greater  or  less  extent  of  the  coraco-clavicular 
ligaments.  In  the  complete  dislocation  downwards, 
also,  there  is  a  rupture  of  the  capsule,  with  extensive 
tearing  of  the  conoid  and  trapezoid  ligaments.  These 
luxations  are  usually  easily  reduced,  but  it  will  be 
understood,  from  the  direction  of  the  articular  surfaces, 
that  in  the  displacement  upwards  it  is  very  difficult 
to  retain  the  clavicle  in  situ  when  once  reduced. 

Scapula  At  the  posterior  aspect  of  the  bone 

the  muscles  immediately  above  and  below  the  spine 
are  somewhat  precisely  bound  down  by  the  deep 
fascia  Thus,  the  supraspinatus  muscle  is  enclosed  in 
a  fascia,  that,  being  attached  to  the  bone  all  round 
the  origin  of  the  muscle,  forms  a  cavity  open  only 
towards  the  insertion  of  the  muscle. 

The  infraspinatus  and  teres  minor  muscles  are  also 
enclosed  in  a  distinct,  but  much  denser,  fascia  that  is 
attached  to  the  bone  beyond  these  muscles,  and  blends 
in  front  with  the  deltoid  sheath  so  as  to  form  a  second 
enclosed  space.  The  arrangement  of  these  fascuB 
serves  to  explain  the  trifling  amount  of  ecchymosis  that 
usually  follows  upon  fractures  of  the  scapular  blade. 
The  extravasation  of  blood  about  the  fracture  is 
bound  down  by  the  fasciji3  over  these  muscles,  and  rs 
unable,  therefore,  to  reach  the  surface  _ 

Thus  also  pus,  in  the  supra-  and  infrasinnous  tossa^ 
tends  to  be  pent  up,  and  to  come  Ibrward  in  the  one 
case  at  the  insertion  of  the  subscapular  muscle,  and  in 
the  other  instance  about  the  insertion  of  tlie  teres 
minor.  Owing  to  the  rigidity  of  the  fascia  over  the 
infraspinatus  and  teres  minor  muscles,  it  happens  that 
dense  tumours  growing  from  this  fascia  may  readily 
be  mistaken  for  growths  from  the  boue  its(^lt. 

Tbe  inferior  angle  of  the  scapula  is  crossed  by  a 
part  of  the  latissimus  dorsi,  and  by  means  of  thus  muscle 
Fs  retained  in  contact  with  the  thorax.     In  ceitam 
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injuries  the  angle  may  slip  from  beneath  the  muscle 
and  appear  as  a  marked  projection.  This  lesion  is  pro- 
ductive of  some  I0S.S  of  power  in  the  limb.  In  manv 
cases  where  this  accident  is  supposed  to  have  occurred, 
It  IS  probable  that  the  symptoms  present  are  due 
rather  to  paralysis  of  the  nerve  of  Bell. 

Fractures  of  the  scaixila,  and  especially  of 
the  body  of  the  bone,  are  not  common,  owing  to  the 
mobility  of  the  part  and  the  thick  muscles  that  cover 
in  and  protect  its  thinner  portions.  It  rests  also 
upon  a  soft  muscular  pad,  and  derives,  no  doubt, 
additional  security  from  the  elasticity  of  the  ribs. 

The  most  common  lesion  is  a  fracture  of  the 
acromion  process.     This  is  often  but  a  separation  of  the 
epiphysis.    There  are  two,  sometimes  three,  epiphy- 
seal centres  for  the  acromion.     Ossification  appears  in 
them  about  puberty,  and  the  entire  epiphysis  joins 
with  the  rest  of  the  bone  from  the  twenty-second  to  the 
twenty-fifth  year.     Several  cases  of  supposed  fracture 
ot  the  acromion  united  by  fibrous  tissue  are  probably  but 
instances  of  an  imperfectly-united  epiphysis,  and  may 
have  been  independent  of  injury.     In  fractures  of  the 
process  much  displacement  is  quite  uncommon,  owin.rr 
to  the  dense  fibrous  covering  the  bone  derives  from  the 
two  muscles  attached  to  it.    This  dense  periosteum  also 
e.xplams  the  circumstance   that  many  fractures  are 
incomplete  and  crepitus  often  absent.    When  the 
fracture  is  in  front  of  the  clavicular  joint,  displace- 
ment of  the  arm  is  impossible.     When  it  involves  th(> 
joint,  a  dislocation  of  the  collar-bone  is  common. 
When  behind   tiie  joint,   the  arm,   having  lost  its 
support  from  the  thorax,  is  displaced  in  som.iwiiak  tlie 
same  way  as  obtains  in  the  common  fracture  of  tlu. 
clavicle.    The  coracoid  proces.i  may  present  a  gcmiin(- 
tracture,  or  may  be  separated  ns  a.'i  epiphysis.  "  As  an 
erni)hysi.s,  it  joins  the  main  bono  about  th(^  age  of 
seventeen.     In  spite  of  the  powerful  musch^s  attiichc'd 
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to  it,  the  clisi:)lacement  is  usually  slight,  inasmuch  as 
the  cot-aco  -  clavicular  ligaments  are  seldom  torn. 
These  ligaments,  it  may  be  noted,  are  attached  to  the 
base  of  the  process.  In  some  few  cases  the  process 
has  been  torn  off  by  muscular  violence. 

Among  the  more  usual  fractures  of  the  horly  of  the 
scapula  is  a  transverse  or  oblique  fracture  of  its  blade 
below  the  spine.  Owing  to  the  infraspinatus,  sub- 
scapularis,  and  other  muscles  being  attached  to  both 
fragments,  none  but  a  trifling  displacement  is  usual. 
A  fracture  may  occur  through  the  surgical  neck.  The 
surgical  neck  is  represented  by  a  narrowed  part 
of  the  bone  behind  the  glenoid  fossa,  and  in  the 
line  of  the  suprascapular  notch.  The  smaller  frag- 
ment will,  therefore,  include  the  coracoid  process, 
the  larger,  the  acromion.  The  amount  of  deformity 
in  these  cases  depends  upon  whether  the  coraco- 
clavicular  and  acromio-clavicular  ligaments  are  entire 
or  torn.  If  they  be  torn,  the  small  fragments  and 
the  entire  limb  are  displaced  downwards,  and  the 
injury  somewhat  resembles  a  subglenoid  dislocation. 
From  this,  however,  it  is  distinguished  by  the 
crepitus,  by  the  ease  with  which  the  deformity  is 
removed  and  the  equal  ease  with  which  it  returns 
by  the  position  of  the  head  of  the  humerus  m  regard 
to  the  glenoid  fossa,  and  by  the  conspicuous  fact  that 
the  coracoid  process  is  displaced  downwards  with  the 
limb. 

Tumours  of  various  kinds  grow  from  the  scapula 
and  maiidy  from  the  spongy  parts  of  the  bone,  viz., 
the  spine,  the  neck,  the  inferior  angle.  The  bone 
may  be  removed  entire,  with  or  witliout  amputa- 
tion of  the  upper  limb.  The  main  vessels  to  be  noted 
in  connection  with  this  operation  are  the  supra- 
scai.ular  at  the  sui>crior  border  of  tlic  bone,  the 
posterior  scapular  about  the  vertebral  bord(>r  the 
sub.scapulnr  running  along  the  lower  border  of  tlio 
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subscapulaiis  mii.sclo,  tlie  dor.salis  scapula^  cros.sino'  tlie 
axillary  edge  of  the  bone,  and  the  acromial  branches 
of  the  acromio-thoracic  artciy. 

The  axillji — The  axilla  may  be  regarded  sur- 
gically a.s  a  passage  between  the  neck  and  tlie  upper 
hmb.  Axillary  tumours  and  abscesses  may  spread  up 
into  the  neck,  and  in  like  maimer  cervical  growths  and 
purulent  collections 

may  extend  to  the         n    ,  ?  i 

arm-pit.     The  skin 
forming  the  base  of 
the    axilla    is  jjro- 
vided     with  many 
short  hairs  and  with 
numerous  sebaceous 
and  sudoriferous 
glands.     In  this  in- 
tegument small  su- 
perficial abscesses 
are  often  met  with, 
that    arise  usually 
from  suppuration 
of   these  glandular 
structures,  and  that 
are   brought  aliout 
ty  the   friction  of 

the  skin  against  the  ^ig.  ■■'<.-VcHioal  Section  tbrougli  tlio  Axilla 
clothing.      Owinf'  to  "-'"l  Sliouldcr-joiut  (Rudiugcr). 

one  t(>iifiency  of  the      '■ //■'i''''''V-'*i  sni,,.,,-r,,iiiin 
axni;iry  integument 
to    become  chafed 
and  inflamed  under 

friction,  the  ,-ixilh,  is  a  goo<|  l„calitv  to  scI.tI,  fur 
the  u.se  of  the  inenairi.-d  innin'tion  ms  apph'i'd  in 
syphili.s.  Beneath  the  skin  and  sii p<M-|lria,l  faseiie  is 
tlie  axilbiry  f„,seia,  and  beyond  1,1, is  ,l,.nsr  mcnibnuie 
IS  the  axillary  space,     'j'h,.  .•„nn..ctive   ti.ssiie  with 


inirsa  :iiid  d,.lt„Hl;  ,/,  .■in-iuiillL'x  .■irin-v  Mini 
niTvc  ;  ,•,  Inl  issiiiiiisrl.ii  si  ;  /.  rtn-.'ii-ii-l.nii'liinHs 

!iml  lllffps;  Slll)<c:i|ilil.'iris  ;  //  <rM-illls 
iM.'iifiiiis  ;     ii.xilhirj  iirl.rry  i     iixill'irv  vein 
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which  the  axillary  space  is  mainly  occupied  is  very 
loose,  and,  Avhile  this  laxity  favours  greatly  the  free 
movement  of  the  arm,  it  at  the  same  time  pernnts  of 
the  formation  of  large  purulent  collections  and  mr- 
mense  extravasations  of  blood. 

It  is  important  to  remember  the  disposition  of 
the  fasciae  about  this  region.  There  are  three  layers 
principally  concerned.  (1)  The  deep  pectoral  fascia 
that  covers  in  and  encloses  the  pectoralis  major. 
(2)  The  clavi-pectoral  fascia  that,  adherent  above  to 
the  clavicle,  fills  in  the  space  between  that  bone  and 
the  pectoralis  minor,  then  splits  to  invest  this  muscle 
and  joins  the  deep  pectoral  layer  at  the  anterior  fold 
of  the  axilla  to  form  with  it  the  axillary  fascia.  Ihe 
upper  part  of  this  fascia  is  generaUy  known  as  the 
costo-coracoid  membrane.  The  whole  membrane  is 
sometimes  known  also  as  "the  suspensory  ligament  ot 
the  axUla,"  since  it  draws  up  the  axillary  fascia  towards 
the  clavicle,  and  is  mainly  instrumental  m  producing 
the  "  hollow  "  of  the  armpit.  (3)  The  axillary  fascia, 
that  is  formed  by  the  union  of  the  two  precedmg 
fasciffi,  and  stretches  across  the  base  of  the  axilla  from 
its  anterior  to  its  posterior  fold. 

Abscess  about  tlie  axillary  region  may  be 
considered  (1)  when  it  is  beneath  the  pectoralis  major, 
or  between  the  two  pectoral  muscles,  and  (2)  when  it  is 
beneath  the  pectoralis  minor  and  clavi-pectoral  fascia, 
and  therefore  in  the  axillary  space.  (1)  An  abscess 
in  this  situation  is  placed  between  the  deep  pectoral 
and  the  clavi-pectoral  fascire,  the  latter  separating 
it  from  the  axillary  space.  Such  an  abscess  under- 
mines the  great  pectoral,  and  tends  to  present  either 
at  the  anterior  margin  of  the  axilla,  or  in  the  groove 
between  the  groat  pectoral  and  deltoid  muscles,  being 
ouided  thither  by  the  attachment  of  the  fascue 
h)  A  purulent  collection  in  the  axilla  may  soon  hll 
\\L    space  and  distend  it  entirely.      Its  prog,  ess 
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towards  the  skin  is  arrested  by  tlie  axillary  fascia,  its 
progress  backwards  by  the  serratus  magnus  muscle 
which,  by  Its  attachment  to  the  scapula,  hermetically 
closes    the    axillary  space    behind.      In    front  the 
advance  of  the  abscess  is  prevented  by  the  pectoral 
muscles  and  clavi-pectoral  fascia,  Mdiile  on  the  inner 
side  IS  the  unyielding  thorax,  and  on  the  outer  side 
tlie  upper  limb      The  abscess,  therefore,  as  it  fills  the 
axilla  pushes  forwards  the  pectoralis  major,  more  or 
ess  obliterates  the  hollow  of  the  armpit,  thrusts  back 
the  scapula  and  widens  the  angle  between  the  serratus 
magi^us  and  the  subscai)ularis  muscles.     There  is  a 
great  tendency,  therefore,  for  um-elieved  abscesses  to 
extend  upwards  into  the  neck,  that  being  the  direction 
in  which  the  least  amount  of  resistance  is  encountered 
i^rom  the  neck  the  purulent  collection  may  extend 
into  the  mediastinum.     In  one  case   an  axillary 
abscess  set  up  by  shoulder-joint  disease,  perforated 
the  first  mtercostal  .space,  and  set  up  fatal  pleurisy 

Vn  opening  an  axillary  abscess,  and,  indeed,  in 
most  incisions  into  this  space,  the  knife  should  be 
entered  at  the  centre  of  the  fioor  of  the  axilla  i  e 
midway  between  the  anterior  and  posterior  mar-ins' 
and  near  to  the  inner  or  thoracic  side  of  the  space' 
J  lie    vessels    most    likely    to    be  damaged    by  an 
iml.scrcet  incision  are  the  subscapular,  running  alon-^ 
the  lower  border  of  the  subscapularis  muscle:  the 
long  thoracic,  following  the  lower  border  of  the  small 
pectoral;  and  the  main  ve.s.sels  lying  close  to  the 
^n.morus.     The  knife,  if  pmperly  entcw-ed,  should  be 
midway  b,.tw,u,n   the  two   first-named   vessels  and 
q-nte  away  from   the  main   trunks.     Tli-re  is  an 
artery  the  extern;d  ma,n,rnary)  that  sonH^Mnies  comes 
oil  as  the  lowest  branch  of  tiie  a.xillary  trunk,  and 
crosses  the  middle  of  the  axilla,  to  1„.  ilistribnted  to 
the  thorax  below  the  long  tl.onuM...    This  vessH  would 
probably  be  wounded  in   the  incisi,,,,  abov<'  named 
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The  artery  is,  liowever,  very  inconstant,  is  small,  and 
is  not  far  below  the  surface.  It  is  usually  met  ^^atb 
in  female  subjects. 

I^ymplmtic  glands.— The  axillary  glands  are 
numerous,  and  of  much  surgical  importance.  They 
may  be  arranged  in  three  sets.     (1)  The  gxeater 
number  are  placed   along  the  axillary  vessels,  and 
reach  up  into  the  neck  along  those  vessels  so_  as 
to    form    a    chain    continuous  with    the_  cervical 
o-lands     They  receive  mainly  the  lymphatics  ot  the 
upper  limb,  and  are  enlarged  in  inflammatory  and 
oilier  affections  of  that  part.     (2)  Other  glands  lie 
upon  the  serratus  magnus  muscle  on  the  thoracic  side 
of  the  axilla,  and  just  behind  the  lower  border  of  the 
pectoral  muscles.    They  receive  the  lymphatics  from 
the  front  of  the  chest,  the  principal  lymph  vessels 
of  the  breast,  and  the  superficial  lymphatics  ot  the 
abdomen   as   low  do^^al  as  the   imibilicus.  _  Their 
efferent  vessels  for  the  most  part  pass  on  to  jom  the 
chief   axillary    glands.    These   glands  will   be  the 
first  to  be  enlarged  in  certain  breast  aflections  and 
after  blistering  and  other  superficial  inflamma  ions 
etc.,  of  the  chest  and  upper  abdomen.    Paulet  as 
seeA  them  affected  in  inflammation  of   the  hand^ 
(3)  The  remaining  glands  are  situated  at  the  back  ot 
the  axilla,  along  the  subscapular  vessels.    Thej  aie 
ioined  by  the  lymphatics  from  the  back. 

It  nfay  here  be  convenient  to  note  that  one  or 
two  glands  are  commonly  found  in  the  groove  between 
the  deltoid  and  pectoralis  major  muscles.  They 
receive  some  vessels  from  the  outer  side  of  the 
arm  and  a  part  of  the  shoulder.  The  superfacuU 
CpScs  over  the  upper  part  of  the  deltoid  go 
to  i  e  cervical  glands  (TUlaux),  over  the  lower  half 
:  h:  Silla.  ^he  lynihatics  from  the  -pr^pnous 
fossa  follow  the  suprascapular  artery  and  pm  the 
lowest  cea-vical  glands.    The  superhcial  lymphatics  of 
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tlie  buck  that  con\erge  to  the  axiJla  are  derived  from 
the  neck  over  the  trajDezius  muscle,  and  from  the 
whole  dorsal  and  lumbar  regions  as  far  down  as  the 
iliac  crest. 

The  removal  of  axillary  glands  is  an  operation 
frequently  undertaken.  It  will  be  understood  from 
then-  position  that  these  bodies,  when  diseased,  are 
very  apt  to  become  adherent  to  the  axillary  vessels, 
and  especially  to  the  vein.  The  latter  vessel  has 
frequently  been  wounded  during  the  removal  of 
gland  tumours,  and  in  one  case  at  least  the  artery 
was  accidentally  cut  (Holmes). 

The    axillary   vessels — The  axillary  vein  is 
formed  by  the  union  of  the  basilic  with  the  two  venjc 
comites  of  the  brachial  artery.    This  union  commonly 
takes  place  at  the  lower  border  of  the  subscapular 
muscle,  and  the  vein  is  therefore  shorter  than  the 
artery.    Sometimes  the  vein  does  not  exist  as  a  sin.de 
trunk  until  just  below  the  clavicle.    This  condition 
when  It  exists,  is  very  unfavourable  to  operations 
upon  the  artery,  as  many  transverse  branches  cross 
that  vessel  to  unite  the  veins  that  lie  on  either  side  of 
It.    The  axillary  vein,  being  comparatively  near  the 
heart,  is  readdy  inOu(;nced  as  regards  its  contained 
blood  by  the  mspn'atory  movement.     Thus  it  happens 
tiiat  in  many  nistanccs  of  wound  of  the  vessel,  or  of 
Its  larger  tributaries,  air  has  l^ecn  drawn  into  the 
venous  canal  and  d(;ath  has  ensued.     Tlie  entrance 
ot    air    into    the    ma,iii    vein  is  jierhaps  aided  by 
the  circumstance  that  tlie  costo-coracoid  membrane 
upper   part    of   clavi-pectoral   fascia,)    is  adherent 
to  the  vessel,   and   thus  tends  to  nmintain  it  in  h 
pa  ent  condition  when  wounded.     This  coiinectiuu 
with  the  fascia  is  supposed  by  .some  to  in  part  ac- 
count   or  the  funous  bleeding  that  occurs  from  this 
vein  when  it  is  dividc^fl. 

The  vein  is  more  often  wounded  than  is  tJie  arli>ry,it 
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being  larger,  more  superficial,  and  so  placed  as  to  more 
or  less  overlap  the  arterial  trunk.  On  the  other  hand, 
in  injury  to  the  vessels  by  traction,  as,  for  example,  ni 
reducing  dislocations,  the  artery  suffers  more  frequently 
than  the  vein.  In  all  positions  of  the  upper  hoib  the 
artery  keeps  to  the  outer  angle  of  the  axillary 
space.  The  relation  of  the  vein,  however,  to  the  first 
part  of  the  axillary  artery,  the  part  ahove  the 
pectoralis  minor,  is  modified  by  the  position  of  the 
limb  Thus,  when  the  arm  hangs  by  the  side  the 
vein  is  to  the  inner  side  of  the  artery,  and  a  little  in 
front  of  it,  but  when  the  limb  is  at  a  right  angle  with 
the  trunk  the  vein  is  drawn  so  far  in  front  of  the 
artery  as  to  almost  entirely  conceal  that  vessel. 

Aneurism  is  very  frequent  in  the  axillary  artery,  a 
fact  to  be  explained  by  the  nearness  of  the  vessel  to  the 
heart,  by  the  abrupt  curve  it  presents,  by  its  suscepti- 
bility to  frequent  and  extensive  movements,  and  by  Us 
liability  to  share  iii  the  many  lesions  of  the  upper 
limb  In  violent  and  extreme  movements  of  the  lim  b 
the  artery  may  be  more  or  less  torn,  especially  if  its 
walls  are  already  diseased. 

In  licraturing  the  first  part  of  the  axillary  artery 
it  is  welf  to  note  that  the  pectoralis  major  has  some- 
times a  cellular  interval  between  two  p  anes  of 
muscle  fibre,  and  this  may  be  mistaken  for  the  space 
beneath  it  (Heath).  If  the  pectoralis  minor  has 
an  origin  from  the  second  rib,  it  may  move  or 
less  entirely  cover  the  artery  and  require  division. 
The  cord  of  the  brachial  plexus  nearest  to  the  artery 
may  be  mistaken  for  that  vessel,  or  easily  included  m 
a  ligature  intended  for  it.  A  ready  guide  to  the 
axillary  vessels  in  this  operation  is  to  follow  the 

cephalic  vein.  .  ,        i.  „p  +1,0 

In  applying  a  li-ature  to  the  third  part  of  the 

artery  it  should  be  borne  in  mind  that  a  muscular 

slip  smnetimes  crosses  the  vessels  obliquely,  passing 
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from  the  latissimus  dorsi  to  join  the  poctoralis  major 
coraco-brachialis,  or  biceps  muscles.  Thi.s  slii^  may 
give  rise  to  confusion  during  the  operation,  and  may 
be  mistaken  for  the  coraco-brachialis 

The  axillary  nerves.  -  Any  of  the  axillary 
nerves  may  be   injured   by  a  wound,  the  median 
bemg  the  most  frequently  damaged,  and  the  rausculo- 
spn-ul  the  least  frequently.     The  comparative  im- 
nmnity   of    the   latter   is   ex,)lained   by  its  deep 
position    Its  situation  at  the  inner   and  posterior 
aspect  of  the  limb,  and  its  large  size.    The  ni-ves  are 
veiy  seldom  torn  by  a  traction  on  the  limb  short  of 
'^"^P^^t^  avulsion.     Indeed,  if  forcibly 
stietched,  they  are  disposed  rather  to  become  torn 
away  from  their  attachments  to  the  spinal  cord  than  to 
grve  way  m  the  axilla.    Thus,  Flaubert  records  a  case 

""^^S-'^"— This  region,  comprising 
as  It  cloes  the  "point"  of  the  shoSldei',  is  limited 
m  all  parts  by  the  deltoid  muscle.  The  deltoid 
covers  the  upper  end  of  the  humerus  and  the 
shoulder  jomt.  Between  the  joint  and  the  surface 
he,efore,  are  only  the  skin  and  superficial  fascia.,  t  le 
leltoid  in  Its  sheath,  and  some  loose  connective  t  ssue 

bo.'  '"'"''''^                                the  grea,t 

Tssr^rth  ,T^"'--!Meltoid  tissue  sometimes 

nav  h  vo  membrane,  and 

Sn    r  ™portant  influence  upon  the  locali- 

S     Tl  collections  proceeding  from  Iho 

en  loncy  of  these  growths  to  change  llirir  position 
iM  f>onielime.s  seen      Tlma  1 
whom  ilw        '^en.     J  i  i,.s,  .hncliseii  i'(jcords  a  case 

to  n    1       t'lmourslul  downward.s  from  tlio  shoulder 
o  — t 
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Einei-giiig  from  the  interval  between  the  two  teres 
muscles,  and  winding  horizontally  round  the  shaft  of 
the  humerus,  quite  close  to  the  bone,  and  about  the 
line  of  the  surgical  neck,  are  the  circumflex  nerve  and 
posterior  circumflex  artery.    This  nerve  affords  an 
example  of  an  arrangement  pointed  out  by  Mr.  Hilton, 
viz.,  that  a  principal  nerve  to  a  joint  not  only  supplies 
the  articular  surfaces,  but  also  some  of  the  main 
muscles  that  move  that  joint  and  the  skin  over  those 
muscles.     This  nerve   supplies  the  shoulder  joint, 
the  deltoid  and  teres  minor  muscles,  and  the  skin  over 
the  lower  two-thirds  of  the  shoulder  and  upper  part 
of  the  triceps.     "The  object  of  such  a  distribution  of 
nerves  to  the  muscular  and  articular  structures  of  a 
joint,  in  accurate  association,  is  to  ensure  mechanical 
and    physiological   consent    between    the  external 
muscular  or  moving  force  and  the  vital  endurance  of 
the  parts  moved,  viz.,  of  the  joints,  thus  securing  in 
health  the  true  balance  of  force  and  friction  until 
deterioration  occurs"  (Hilton).  This  nerve  is  frequently 
damaged  in  injuries  to  the  shoulder.    It  may  be 
severely  bruised  by  a  simple  contusion  of  the  part, 
and  this  bruising  may  be  followed  by  paralysis  of  the 
deltoid.    It  would  appear,  however,  that  damage  to 
the  circumflex  is  much  less  frequent  after  contusions 
of  the  shoulder  than  was  formerly  manitamed.  It 
will  also  be  readily  understood  that  the  nerve  is  often 
torn  in  fractures  of  the  surgical  neck  of  the  humeru.s, 
in  dislocations  of  that  bone  (especially  the  luxation 
backwards),  and  in  violent  attempts  at  reducing  such 
dislocations.    The  nerve,  from  its  position,  is  very  apt 
to  be  seriously  pressed  upon  by  growths  springmg 
from  the  upper  end  of  the  humerus.    From  its  con- 
nection with  the  joint,  it  follows  that  m  chronic 
inflammation  of  that  part  the  inflammation  may  extend 
along  the  nerve,  j-roducing  a  neuritis  that  may  lead  to 
parab'sis  of  the  deltoid  (Erb). 
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Tlie  shoHldor-Joi.U.—Fi-om  one  surgical  point 
of  view,  jouits  may  be  divided  into  (1)  those  tliat 
depend  for  their  strength  mainly  npon  ligaments ; 

_  those    tJiat  are  mechanically  strong,    and  tliat 
derive  their  stal)ility  to  a  great  extent  from  the 
arrangement  of  their  component  liones ;  and  (3)  those 
that  rely  for  their  support  principally  upon  muscles 
As  an  example  of  the  tirst  kind  may  be  cited  the 
sterno-clavicular  joint,  of  the  second  form  the  elbow- 
joint,  and  of  the  third  the  shoulder-joint.    The  articu- 
lation the  least  prone  to  dislocation  is  the  one  tliat 
derives  its  strength  from  tough  unyielding  ligaments 
while  the  one  most  often  luxated  belongs  to  the  third 
variety,  its  strength  being  greatly  dependent  upon 
niuscles  that  may  be  taken  by  surprise,  and  that  may 
themselves,  from  disordered  action,  prove  sources  of 
weakness.    These  are,  of  course,  not  the  only  features 
m  the  etiology  of  dislocation.    A  great  deal  depends 
upon  the  amount  of  movement  permitted  in  a  driven 
jomt,  and  the  .legree  of  leverage  that  can  be  broudit 
to  bear  u|)on  its  parts. 

'J'iie  arch  foi'med  by  the  coracoid  and  acromion 
processes  and  tlie  ligament  lietween  them  forms  an 
essential  support  to  the  head  of  the  humerus,  and  is 
an  important  constituent  of  the  articulation.  Witli 
t  ns  arch  tlie  humeral  head  is  in  immediate  relation 
a  though  not  in  actual  contact  (Fig.  18).    In  paralysi.s 
of  the  de  toid  the  head  may  be  separated  by  some 
distance  from   ti.e  coracoid    process,   and  Nannoni 
records  the  casr.  of  a  cluld  with  old  standing  paralysis 
Ot  the  deltoid,  b(^tweon  wiiose  humeral  head  and  aci-o- 
mial  vault  four  fingers  could  be  ln,]g(.l.     ](,  is  well  („ 
note  that  at  least  two-thirds  of  the  head  of  tl„-  hone 
are  not  in  contact  with  tlie  gh'ntad  cavity  when  the 
arm  hangs  by  the  side,  and  7\ng<,r  points  out  that  in 
Ins  position  three-fourlhs  of  th,.  ci.vmnre,<.nre  of  (h,> 
iiuineral  head  are  in  front  of  a  vertie:d  liiu'  dr; 
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from  the  anterior  border  of  the  acromion  process.  In 
this  posture,  also,  the  head  is  wholly  to  the  outer  side 
of  the  coracoid  jirocess.  The  margin  of  the  glenoid 
cavity  is  more  prominent  on  the  inner  than  on  the 
outer  side,  Avhile  the  strongest  part  of  the  margin  and 
the  broadest  part  of  the  fossa  ai'e  below.  This  is  sig- 
nificant, since  it  points  to  an  attempt  to  strengthen  a 
part  of  the  joint  that  practice  shows  to  be  the  weakest 
in  the  articulation,  viz.,  the  lower  and  inner  portion 
of  the  capsule.  It  is  at  this  place  that  the  head  of  the 
bone  leaves  the  joint  in  dislocation  of  the  shoulder. 

The  capsule  of  the  shoulder-joint  is  very  lax,  and 
would  lodge  a  bone-head  twice  as  large  as  that  of  the 
humerus.  According  to  Henry  Morris,  no.  one  part 
of  the  capsule  is  constantly  thicker  than  the  rest,  as  is 
the  case  in  the  hip-joint.  The  inner  surface  of  the 
capsule  looks  into  the  axilla,  and  is  there  free  between 
the  two  tuberosities,  between  the  lesser  one  in  front 
and  the  posterior  part  of  the  greater  process  behind. 
It  is  between  these  two  projections  tliat  the  humeral 
liead  can  be  felt  through  the  axilla. 

Of  the  Imrsae  about  the  joint,  the  subacromial 
bursa  is  the  one  most  frequently  the  seat  of  disease, 
and  this  sac,  when  di.stended  with  fluid,  may  be  mis- 
taken for  the  results  of  chronic  inflammation  of  the 
joint  (Fig.  18). 

Experiment  shows  that  the  walls  of  this  bursa  may 
bo  actually  torn  in  twi.sts  of  tlie  arm,  especially  when 
either  flexed  or  extended  (Nancrede).  When  the  sac 
is  distended  mo.st  pain  is  elicited  in  the  position  of 
al)duction,  for  in  this  posture  the  bursal  walls  are 
normally  folded  up,  so  as  to  form  a  sort  of  collar  in 
advance  of  the  greater  tuberosity.  When  the  walls 
are  thickened  and  distended  by  inflamnuition,  abduc- 
tion must  press  the  bursa  very  forcibly  under  the 
acromion,  and  so  cause  pain.  In  elderly  people  tlie 
Bac  .sometimes  communicates  with  the  joint. 
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The  biceps  tciidou  strengthens  the  upper  part 
of  the  joint,  keeps  the  humerus  against  the  glenoid 
ca\'ity  in  the  various  positions  of  the  limb,  and  pre- 
vents the  head  of  the  bone  from  being  pulled  too 
closely  upwards  under  the  acromion.    TJie  tendon 
may  be  ruptured,  and  in  such  a  case,  in  addition  to 
the  general  weakening  of  the  limb  and  the  peculiar 
projection  formed  by  the  contraction  of  the  muscle, 
tiie  head  of  the  humerus  is  usually  drawn  upwards 
and  forwards  until  arrested  by  the  coraco-acromial 
arch.    Thus,  a  kind  of  slight  false  dislocation  may 
Ije  produced.     In  certain  violent  wrenches  of  the  limb 
tlie  tendon  may  slip  from  its  groove  and  be  displaced 
to  one  or  other  side,  usually  to  the  inner  side.  In 
tliese  cases  also  the  head  is  drawn  up  under  the 
acromion,  and  is  prominent  in  front,  while  abduction 
IS  rendered  less  free  than  is  normal  owing  to  the  great 
tuberosity  being  sooner  brought  in  contact  with  the 
acromion. 

Joint  disease — This  articulation  is  liable  to  all 
forms  of  joint  disease.  The  capsule,  as  just  stated,  is 
very  lax,  but  the  humerus  is  kept  in  contact  with  the 
gleuoid  cavity  by  atmosplieric  pressure.  In  joint 
tbsease,_  however,  the  ell'usioii  may  elFect  a  considerable 
sc'iiaration  of  tlie  two  bones.  Braune,  liaving  pierced 
tlio  glenoid  cavity  thi^ough  the  supraspinous  fossa, 
injected  tallow  at  considfM-al)]e  pressure  into  the  joint.' 
When  fully  distended  the  humerus  was  found  to  bo 
■separated  fi'om  the  scapula  by  more  than  half  an  inch, 
and  this  may  .serve  to  e.xpl,-iin  the  leii-Miem'ng  of  (J:e 
li'ub  olt,on  noted  iu  j.,iut  disea.se  of  this  part  with 
iinich  eflusion.  When  the  greate.st  degrci^  of  di.stcui- 
siori  of  the  capsule  was  reached  tlui  huincrus  Ikhmuio 
sbghUy  extended  and  rotated  in.  J(,is  signilicant  that 
m  .shouhhir-joint  disease  it  is  coinnioii  for  tin-  arm  to 
bo  found  dose  to  the  side,  the  elbow  carried  a  |i||lo 
back  (extension),  and  [\w  linih  rotated  inwards.  'I'his 
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position  may  also  be  clue  to  the  rigid  contraction  of 
the  muscles  about  the  joint  that  is  usually  observed. 
When  such  contractions  exist  it  may  be  inferred  that 
the  powerful  latissinms  dorsi  has  a  little  advantage 
over  its  opponents,  and  may  be  answerable  for  the  rota- 
tion in  and  slight  projection  backwards  of  the  arm. 

There  may  be  three  diverticula  from  the  synovial 
membrane :   (1)  One  that  runs  some  way  down  the 
bicipital  groove  with  the  tendon  ;   (2)  a  cul-de-sac 
beneath  the  subscapularis,  formed  by  a  communication 
between  the  synovial  cavity  and  the  bursa  under  that 
muscle  ;  and  (3)  a  cul-de-sac  of  like  nature  beneath 
the  infraspinatus  muscle.    The  first-named  is  constant ; 
the  second  is  frequently  present ;  the  third  is  rare. 
When  the  joint  is  filled  with  effusion,  the  capsule  is 
evenly  distended  and  the  shoulder  evenly  rounded. 
Special  projections  usually  occur  at  the  seats  of  the 
diverticula."    Thus  a  swelling  often  appears  early  m 
the  course  of  a  synovitis  in  the  groove  between  the 
pectoralis  major  and  the  deltoid  muscles,  and  tJus 
swellin<-  may 'appear  bilobcd,  being  cut  m  two  by  the 
unyiekfing  biceps  tendon  (Paulet).    Fluctuation  cnn 
best  be  felt  by  examining  the  uncovered  part  ot  t  le 
capsule  in  the  axilla  beyond  the  subscapular  muscle. 
When  the  joint  suppurates  pus  usually  escapes  at  one 
of  the  cul-de-sacs  just  mentioned,  most  often  througli 
the  one  that  follows  the  biceps  tendon.    Pus  may  thus 
extend  for  some  way  along  the  bicipital  groove.  Pus 
escaping  through  the  subscapular  cul-de-sac  is  ai)t  to 
spread  "between  the  muscle  and  the  venter  of  the 
scapula,  and  to  present  at  the  lower  and  back  part  ot 
tlie  axilla.    Pu.'ulent  collections  beneath  the  deltoul 
are  nearly  always  conducted  towards  the  anterior 
aspect  of  the  limb,  being  unable  to  prciceed  backwards 
owin-  to  the  dens(^ness  of  the  fascia  covering  m  he 
deltoid  and  infraspinous  muscles.    In  one  i^eorded 
case    pus  that  had  escaped   from   the  shouldei-jouit 
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followed  tlie  coi.r.se  of  tlie  nuisciilo-.spiral  nerve  and 
opened  on  the  outer  side  of  the  elbow. 

The  various  forms  of  anchylosis  are  common  at  the 
shoulder-jomt,  an.d  to  afibrd  a  freer  range  of  move- 
ment to  the  hmb  in  the  more  intractable  of  these 
cases,  Tillaux  proposes  to  di\  ide  the  clavicle 

Dislocations.— Dislocations  at  this  joint  are 
niore  common  than  at  any  otiier  joint  in  tiie  body 
Ihis  is  explained  by  the  shalloAvness  of  the  glenoid 
tossa  the  large  size  and  globular  shape  of  the  head  of 
t he  humerus,  tlie  extensive  movements  of  the  arm 
the  long  leverage  it  affords,  and  the  dependence  of  the 
articulation  for  its  strength  mainly  upon  muscles. 
-Llie  upper  limb  and  shoulder  are  also  peculiarly  ex- 
posed to  injury.  ^ 

The  principal  forms  of  luxation  of  the  humerus  at 
lie   shoulder   are  :    1.  Subcoracoid,  forwards  and  a 
iittle  downwards  ;   the  usual    form.     2.  Subglenoid 
downwaixls  and  a  little  forwards;  rare.    d.  Su.bspinous, 
backwards ;  rare. 

In  all  complete  dislocations,  the  lioad  of  the  lione 
loaves  the  joint  cavity  through  a  rent  in  the  capsule 
Jn  .so-called  "false  luxations"  the  cap.sule  is  not  torn. 

or  example,  ,n  the  cadaver,  if  the  deltoid  be  divided 
the  hunn.ml  licwl  can  be  displaced  under  the  coracoid 
process  without  rupture  of  the  capsule,  and  the  same 
thing  may  occur  during  life,  in  cases  where  the  muscle 
uas  long  been  paralysed. 

In  all  cas(^s  of  disloca.tion  at  this  joint  the  prlmm;/ 
lilxplax.ement  ,s  always  downwards  into  the  axilla,  It 
••^  well  known  th.Ht  dislocations  at  the  shoulder  are 
usually  d.ie  to  violence  applied  to  the  lind,  wJiilc 
tlK;  _,-,nn  ,s  abducted,  or  to  .severe  direct  vif.lenre 
torcng  the  l>one  down w.-utLs.  Now  when  the  Iiu,b  is 
ahducted  the  head  of  the  humerus  projects  below  the 
glenoid  fos.sa,  and  resLs  upon  the  inC'rior  and  least 
P'-otected   part  of  Ihe  ..ipstde.     The  (ibivs  of  this 
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portion  of  the  capsule  being  tightly  stretched  in  this 
position,  it  requires  no  extraoi'clinary  force  to  tear  the 
ligament  and  drive  the  bone  into  the  axilla. 

Thus  it  happens  that  in  luxations  at  this  joint  the 
rent  in  the  capsule  is  at  its  inferior  and  inner  aspect. 
The  head  of  the  bone  being  thus  driven  downwards 
into  the  axilla,  may,  for  certain  reasons,  remain  there 
(subglenoid  form),  or  more  usually  it  will  be  dra^^^l 
forwards  and  inwards  by  the  powerful  pectoralis 
major,  aided  by  other  muscles  whose  action  is  now 
less  resisted  (subcoracoid  form) ;  and  lastly,  the  direc- 
tion of  the  violence  being  apijlied  markedly  from  in 
front,  the  head  of  the  bone  may  be  thrust  backwards 
under  the  acromion  or  spinous  processes  (subspinous 
form).  The  overwhelming  frequency  of  the  subcora- 
coid variety  is  explained  by  the  greater  advantage  at 
which  those  muscles  act  that  draw  the  bone  forwards, 
in  comparison  with  those  that  would  draw  it  back- 
wards, and  by  the  very  trifling  opposition  offered  to  the 
passage  of  the  head  forwards  when  compared  with  the 
substantial  obstacles  in  the  way  of  its  passage  back- 
wards under  the  scapular  spine. 

Featiucs  common  to  all  dislocations  at 
tUe  shoulder. — As  the  roundness  of  the  deltoid 
depends  to  a  great  extent  upon  the  presence  beneath 
it  of  the  humeral  head,  and  as  in  all  these  luxations 
(save  perhaps  in  tlie  slighter  grades  of  tlie  subspinous 
form)  the  head  is  removed  practically  from  its 
connection  with  the  deltoid,  that  muscle  is  always 
more  or  less  flattened.  This  flattening  is  augmented 
by  the  stretching  of  the  muscle,  which  in  some  degree 
is  constantly  present.  Stretching  of  the  deltoid  ni- 
volves  abduction  of  the  arm,  and  this  symptom  is 
fairly  constant  in  all  the  luxations.  The  biceps  being 
also  more  or  less  unduly  tense,  the  elbow  is  found 
Hexed  and  the  fore-arm  supinated.  In  every  form 
there  is  some  increase  in  the  vertical  circumference  of 
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t]ie  axilla,  since  the  head,  Ijavin.o-  left  the  glenoid  fossa, 
must  occuijy  yome  part  comprised  within  tliat  cir- 
cumference.   Again,  Dr.  Dugas  lias  pointed  out  that 
"  it  the  lingers  of  tlie  injured  limb  can  be  placed  by 
the    patient,   or  by  the  surgeon,   upon    the  sound 
shoulder  while  the  elbow  touches  the  thorax  (a  con- 
dition that  obtains  in  the  normal  condition  of  the 
jouit),  there  can  be   no  dislocation;    and   if  this 
cannot  be  done  there  must  be  one,  for  no  other  injury 
than  a  drslocation  can  induce  this  physical  impossi- 
bility."   This  depends  upon  the  fact  that  in  con- 
sequence of  the  rotundity  of  the  thorax  it  is  impossible 
tor  both  ends  of  the  humerus  to  touch  it  at  the  same 
time,  and  in  luxation  at  the  shoulder  the  upper  end 
of  the  bone  is  practically  touching  the  trunk.  Lastly 
from  the  position  of  the  great  vessels  and  nerves  it 
will  be  seen  that  in  the  subcoracoid  and  subn-lenoid 
luxations  the  head  of  the  bone  may  press  injuriously 
upon  those  structures.    Thus  may  result  cedema  of 
the  limb  from  j^ressure  on  the  veins,  and  severe  pain 
or  loss  of   muscular  power  from   pressure  on  the 
nerves.     The  art(;ry  is  usually  saved  by  its  greater 
elasticity;  but  Berard  reports  a  case  of  displacement 
forwards  wlifax;  the  axillary  artery  was  .so  eompress.'d 
by  the  humei'al  head  as  to  induce  gangrene  of  the 
limb. 

'J'lie  close  connection  of  the  circiimnex  nerve  witli 
thohumcru.s  renders  it  vcny  liable  to  in  jury,  especi- 
'illy  in  the  subglenoid  and  subspinous  fornis  of  dis- 
loealion. 

SlMM  ial  nig.-iloiny  of  c.-irli  loi  iai.  ^  1  ,s,rA- 
r.wam\d.~'\\.,  arLicuia.r  licad  of  the  Innnrnis  lies  on 
the  aulcnor  surface  of  the  neck  of  the  s,';ip,da„  ,Mnd  IIk- 
aiiatomical  neck  rests  on  the  anterior  lip  n|'  i  l,..  glenoid 
tossfi.  ^  'I'heheud  is  thus  plar(,(l  innii<Mli:i(,.|v  U-Uss  the 
wnicrnd  |,rore.ss,  and  is  in  front  of,  intrrn;il  tn,  luid 
a  liltle  below,  its  normal  sit.;.     The  grea,t  tnbcrnsily 
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faces  the  empty  glenoid  cavity  (Fig.  19).  The  sub- 
scapularis  muscle  is  stretched  over  the  head  of  the 
humerus,  and  is  usually  in  some  part  torn.  The  supra- 
spinatus,  infraspinatus,  and  teres  minor  are  stretched 

or  toi'n,  or  tlie 
great  tuberosity 
may  even  be 
wrenched  off!  Tlie 
coraco  -brachialis 
and  short  head  of 
the  biceps  are 
tense,  and  are 
immediately  in 
front  of  the  head 
of  tlie  humerus 
instead  of  to  its 
inner  side.  The 
long  tendon  of  the 
biceps  is  deflected 
downwards  and 
outwards.  It  is 
sometimes,  al- 
though rarely, 
torn  from  its 
groove.  Tlie  del- 
toid is  put  upon  the  stretch.  The  prominence; 
formed  by  tlie  luinu'ral  head  in  the  front  of  (lu; 
axilla  depends  to  .some;  degree  upon  tlie  amount  of 
rotation.  If  the  bone  be  rotated  oiit  the  projec- 
tion is  most  distinct  ;  but  if  rotated  in,  its  head 
sinks  into  the  axilla,  and  is  brought  more  in  contact 
with  the  scapula  than  with  the  skin.  The  liead  of 
the  bone  bcnng  always  carried  a  littli>  downwards  .some 
lengthening  must  in  all  cases  really  exist;  Imt  with 
the''  ordinary  method  of  measuring  the  limb  this 
haigtliening  may  be  rejilaced  l>y  a  normal  measure 
nie'nt,  or  even  bv  apparent  shortening,  if  the  lieail  of 
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Hiiiiiorus. 
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the  bone  be  carrieJ  a  good  deal  forwards  and  inwards, 
and  the  limb  be  abducted.  When  tlie  head  has  left 
the  glenoid  cavity  abduction  tends  to  bring  the 
e.Kternal  condyle  nearer  to  the  acromion,  and  these 
are  the  two  points  between  which  the  measurement  is 
usually  taken.  Thus  the  apparent  length  of  the  arm 
depends  mainly  upon  the  degree  of  abduction  of  the 
humerus,  or  the  obliquity  of  the  axis  of  the  bone. 

2.  SuUglcMOid.  — The  head   is   below,  and  a 
little  in  front  of  and  iiiternal  to,  its  normal  position. 
It  cannot  go  directly  downwards,  owing  to  the  situa- 
tion of  the  long  head  of  the  triceps,  but  escapes  in 
the  interval  between  that  muscle  and  the  subscapularis. 
The  articular  head  rests  on  the  anterior  aspect  of  the 
triangular  surface  just  below  the  glenoid  fossa  that 
gives  origin  to  the  tricep.s.    The  upper  border  of  the 
great  tuberosity  is  in  close  relation  with  the  lower 
margin  of  the  joint.    It  is  generally  stated,  on  the 
authority  of  Malle,  that  the  circumstance  which  pre- 
vents the  liead  of  the  bone  from  being  drawn  upwards 
IS  the  entirety  of  the  anterior  part  of  tlie  capsule,  the 
rent  being  in  tlic  lower  part  only  of  that  ligament. 
Tlie  siil).sc:ai)ula,ris  muscle  is  mucli  stretched  or  torn, 
and  tlie  head  u.snally  lies  beneath  its  tendon,  an(i 
upon  somi!  Iibn;s  of  the  di.sturlied  muscle.    The  .sujira- 
spiiiatus  will   be  torn.      The  infraHi>iiiaius  will  be 
stretched  or  torn,  and  the  two  teres  musch^s  will  not 
be  much  aflecied  uidcss  there  be  considerable  abduc- 
tion of  the  arm.     TIh;  c(jraco-l)rachialis  and  biceps  will 
be  .stretched,  but  owing  to  the  amomit  of  abduction 
usually  present  the  biceps  tendon  is  l)iit  litth;  d(;(lect(!d 
from  a  straight  line.     The  d(,Itoid  is  greatly  stretclied, 
and  its  tension  serves  to  f.rodnee  the'  (!.Ntn^mo  (latten- 
ing  of  th(i  shoidrler,  a,iid  the  gre,-it  alidiiel.ion  common 
in  this  injury.     Some  lengMien ing  is  seldom  absent, 
although  it  is  always  modified  by  the  abduction  that 
exists. 
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3.  Sutospiiious.  —  The  head  usually  rests  on 
the  posterior  surface  of  the  neck  of  the  scapula,  the 
groove  of  the  anatomical  neck  of  the  humerus  corre- 
sponding to  the  posterior  lip  of  the  glenoid  fossa. 
The  head  is  tlius  placed  beneath  the  acromion ;  but  it 

may  be  displaced  still 
farther  back,  and  may 
rest  on  the  dorsum 
scapulffi,  and  beneath 
the  scapular  spine 
(Eig.  20).  The  sub- 
scapularis  tendon  is 
drawn  right  across  the 
glenoid  fossa,  and  is 
often  torn  from  its 
attachment.  The  head 
pushes  back  the  hinder 
part  of  the  deltoid,  the 
infraspinatus,  and  teres 
minor  muscles.  These 
latter  cover  the  bone, 
and  are  stretched  over 

Fi<..20.-Subspi.ons  Dislocation  o£    it-     The  supraspinatus 
Humerus.  is  teuse,  as  IS  also  the 

biceps,  -while  the  teres 
major  and  latis.simus  dorsi  are  relaxed.  The  great 
pectoral  is  rendered  unduly  tense,  and  this  ser\  es 
in  part  to  explain  the  rotation  in^vards  of  the 
humerus,  and  the  adduction  forwards,  that  are  usually 
observed,  those  movements  being  more  or  less  un- 
opposed.    The  circumflex  nerve  is  often  torn. 

In  reducing  dislocations,  especially  such  as  are  of 
long  standing,  serious  damage  may  be  iuflioted  on  the 
axiHary  structures.  The  axillary  artery  suilers  mo.st 
frecpu-ntly,  the  vein  rarely,  and  the  nerves  still  less 
often.  The  artery,  Ijeing  jilaced  externally,  is  apt  to 
contract  adhesions  Lo  tin;'"  soft  parts  covering  the  head 
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of  the  displaced  bone,  and  to  be,  tlieivfore,  torn  wlien 
;  those  parts  are  disturbed. 

Fiactiircs  of  tlie  upper  ciart  of  (lie  liii- 
imerus — 1.  Aiiatoinicnl  neck.    Tiie  upper  pnrt 
■  of  the  capsule  is  exactly  attached  to  the  anatomical 
neck,  and  in  this  situation  the  fracture  may  run 
beyond  the  ligament  and  be  partly  extracapsuhir. 
The  lower  part  of  the  capsule  is  inserted  some  little 
'Way  below  tlie  anatomical  neck,  and  in  this  position, 
;  therefore,  the  lesion  nuist  be  intracapsular.  From 
■the  line  of  attachment  of  the  lower  part  of  the  capsule 
to  the  humerus,  fibres  are  reflected  upwards  to  tlie 
•margin  of  the  articular  cartilage  on  the  head  of  the 
hone.    These  fibres,  if  unruptured,  may  serve  to  con- 
u.'ct  the  fragments.    If  entirely  separated,  the  head  of 
the  bone  must  necrose,  having  no  such  source  of  blood 
supply  as  the  head  of  the  femur  derives  from  the 
round  ligament.     It  is  easy  for  the  small  and  com- 
paratively dense  upper  fragment  to  be  driven  into  the 
wide  surface  of  cancellous  bone  exposed  on  the  upper 
■surface  of  the   lower   fragment.     When  imjiaction 
of.uirs,  there  may  be  some  flattening  of  the  deltoid, 
since  the  head  is  rendered  of  less  dimensions  by  that 
nii|)action,  and  eonsequently  causes  a  less  projection  of 
tlir  deltoid.    I   may  be  possible  to  detect  tlie  impac- 
tion by  examination  through  the  axilla  when  the  arm 
is  fully  abducted.    The  diilicultyof  obtaining  crepitus 
m  non-impacted  fractures  will  be  obvious  when  the 
HiiKdl  sizeof  the  upper  fragment  is  considered,  togethei- 
witli  its  gi-eat  mobility,  and  the  obstacles  in  the  way 
"f  so  fixing  it  that  one  l;roken  end  may  bo  rublicil 
against  the  f)tlier. 

The  anioiiiit,  of  displacement  is  to  he  measured  by 
the  laxity  of  the  capsule.  The  usual  deviation  is  a 
projection  of  the  U]iper  end  of  the  lower  fragment 
towards  the  antt^rior  ;ind  inner  side,  of  I  he  articulation, 
brought  about  mainly  by  the  muscles  atta,ehe<l  to  the 
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bicipital  groove.    In  no  case  could  tlie  two  bone-ends 

overlap.  _ 

2.  Separation  of  the  upper  epiphysis.— ilie 
lower  border  of  this  epiphysis  is  represented  by  a 
liorizontal  line  crossing  the  bone  at  the  base  of  tlie 
great  tuberosity,  and  placed  between  the  anatomical 
and  surgical  necks.    It  would  be  fairly  indicated  by  a 
transverse  saw-cut  through  the  widest  part  of  the  bone. 
The  three  component  nuclei  of  tlds  epiphysis  (head, 
greater  and  lesser  tuberosities)  fuse  together  about  the 
fifth  year,  and  the  entire  mass  joins  the  shaft  about 
the  twentieth   year.    The  upper  fragment  may  be 
carried  and  rotated  a  little  outwards  by  the  muscles 
attached  to  the  great  tuberosity,  whde  the  lower  frag- 
ment is  drawn  inwards  and  forwards  by  the  muscles 
inserted  into  the  bicipital  groove.    Thus,  a  part  of  the 
smooth  upper  end  of  the  lower  fragment  commonly 
forms  a  distinct  projection  below  the  coracoid  process 
In  such  case  the  axis  of  the  limb  would  be  altered,  and 
the  elbow  carried  a  little  from  the  side.     Often,  how- 
ever the  displacement  is  solely  in  the  antero-posterior 
direction,  the  lower  fragment   projecting  forwards 
So  wide  are  the  two  bone  surfaces  at  the  seat  of 
injury  that  it  is  scarcely  possible  for  them  to  overlap 

one  another.  i  •    -j.    4.  i 

3   Surgical  neck  The  surgical  lieck  is  situated 

between  the  bases  of  the  tuberosities  and  the  insertions 
of  the  latissimus  dorsi  and  teres  major  muscles.  A 
common  displacement  of  parts  is  the  following.  The 
upper  fra^nnent  is  carried  out  and  rotated  out  by  the 
supra-  and  infraspmatus  and  teres  minor.  The  upper 
end  of  the  lower  fragment  is  drawn  upwards_  by  tlie 
deltoid,  biceps,  coraco-brachialis,  and  triceps,  inwards 
bv  the  muscles  attached  to  the  bicipital  groove,  and 
fonvards  by  the  groat  pectoral.  '^-^^  ^ 
,noi..ction  in  the  axilla,  and  the  axis  of  ^^^^  l'"!  ' 
altered  so  that  the  elbow  projects  from  the  side.     1  hi.. 
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displacement,   however,   is  bj  no  means  constant. 

rean,  Anger,  and  others  maintain  that  tlje  usual 

deformity  is  a  projection  of  the  upper  end  of  the  lower 

fragment  forwards,  and  that  this  deviation  is  due  to 
:  the  nature  and  direction  of  the  violence,  and  not  to 

muscular  action.    In  some  cases  tliere  is  no  displace- 
i  ment,  the  broken  ends  being  retained  in  situ,  pro- 
I  bably,  by  the  biceps  tendon  and  the  long  head  of  the 
|:tnceps.    In  at  least  one  instance  (Jarjavay)  the  lower 
-fragment   was   so  drawn   upwards   and  outwards 
.apparently  by  the  deltoid,  as  to  nearly  pierce  the  skill 
ot  the  shoulder.    HamUton  comes  to  the  general  con- 
clusion "  that  com- 
plete or  sensible 
displacement  is 
1  less    common    at  h. 
this  fracture  than 
in  most  other  frac- 
tures," and  in  this 
conclusion  many 
surgeons  agree. 

Amputation 
tat  the  <Hlioii](Icr 
'joint.  —  ''Flap 
>np.fliod  ;  "      "  dcl- 

"id  Hap."  In  the 
Jiiler  flap  are  onlv 

In;  deltoid  and  a 
>;vv  small  vessels 
''■lived  from  the 
I'-romio  -  thoracic 
md  the  two  cir- 
:umflex  arteries, 
fhe  cephalic  vein 
lid  de.sceuding 

'ranch  of  the  acrornio -  thoracic  artery  are  in  Mio 
riner  Hap.      The  anterior  and  posterior  borders  of  Uk; 


Fig.  21.— Ampatation  at  Slionldor- joiut  (nan- 
motlioil)  (Ag.iU). 

1,  (:ii  ii„j(i  cavity;  (li^Uoid  ;  c,  Uinu  iiracl  of 
nici'iis;  |n'Cf,(iralis  major;  ,.,  hin-ps  and  i-(irricn- 
i'ra.-ln:ilis  ; /.  lat.i.sshiius  dorsi  and  teres  niajur- 
U.  Iriccps;  I.  axillary  vessels;  2,  circinulli-x 
vessels  ;  :i,  lirafdiial  plexus. 
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inner  flap  sliow  portions  of  the  deltoid  muscle. 
Along  its  lower  border  from  before  backwards  are 
sections  of  the  pectoralis  major,  the  shoi-t  head 
of  the  biceps  and  coraco-brachialis,  the  axillary 
vessels  and  nerves,  the  latissimus  dorsi  and  teres 
maior,  the  triceps,  and  the  posterior  portion  ot  tlie 
deltoid  The  trnnks  of  the  posterior  cuxumtlex 
artery  and  nerve  are  fouud  divided  on  the  posterior 
part  of  the  surface  of  the  flap,  between  the  sections  ot 
the  triceps  and  deltoid,  and  not  far  from  the  angle 
between  the  two  flaps. 

Oval  method  (Spence).  The  parts  cut  and  the 
order  of  their  division  are  practically  the  same  as 
obtain  in  the  anterior  and  ivJ'erior  borders  of  the  two 
flaps  made  in  the  previous  method.  The  anterior 
incision  being  a  little  more  vertical  than  is  the  gap 
between  the  two  flaps,  divides  more  of  the  pectora  is 
maior  and  cuts  the  cephalic  vein  higher  up.  iHe 
posterior  circumflex  vessels  and  nerve  are  separated 
from  the  bone  by  the  finger  and  are  retained,  one 
advantage  of  the  procedure  being  that  only  a  few  ot 
the  terminal  branches  of  that  artery  are  divided. 


CHAPTER  XII. 

TUE  ARM. 


The  arm,  upper  arm,  or  brachial  region  is  con- 
sidered to  extend  from  the  axilla  above  to  the  reg.on 
of  the  elbow  below. 

Sm-facc  anatomy. -In  women,  and  ^  o^^; 
who  arc  fat  the  outline  of  the  arm  is  rounded  and  t:ml.> 
;otular  It  is  less  regular  in  the  muscular,  m  whom 
"may    be    represented   by    a   cylinder,  somewhat 
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flattened  on  either  side  and  unduly  prominent  in  front 
(biceps  muscle).  Tlie  outline  of  the  biceps  muscle  is 
distinct,  and  on  either  side  of  it  is  a  groove.  Tlie 
inner  of  the  two  grooves  is  by  far  the  more  con- 
spicuous. It  runs  from  the  bend  of  the  elbow  to  the 
axilla,  and  indicates  generally  the  position  of  the 
basilic  vein  and  brachial  artery.  The  outer  gi'oove 
is  shallow,  and  ends  above  at  the  insertion  of  the 
deltoid  muscle.  So  far  as  it  goes  it  marks  the  position 
ot  the  cephalic  vein. 

The  insertion  of  the  deltoid  can  be  well  made  out 
and  IS  an  important  landmark.  It  indicates  very 
precisely  the  middle  of  the  shaft  of  the  humerus,  is 
on  the  same  level  with  the  insertion  of  the  coraco- 
brachiahs  muscle,  and  marks  the  upper  limit  of  the 
brachiahs  anticus.  It  corresponds  also  to  the  spot 
where  the  cylindrical  part  of  the  humeral  shaft  ioins 
the  prismatic  portion,  to  the  point  of  entrance  of  the 
nutrient  artery,  and  to  the  level  at  which  the  musculo- 
spiral  nerve  and  superior  profunda  artery  cross  the 
back  ot  the  bone. 

When  the  arm  is  extended  and  supinated,  the 
brachial  artery  corresponds  to  a  line  drawn  alon^r  the 
inner  border  of  the  biceps,  from  the  outlet  of  the 
axilla  (at  the  junction  of  its  middle  and  anterior 
thirds)  to  the  middle  of  the  bend  of  the  elbow  The 
artery  is  superficial,  and  can  l.e  felt  in  its  entire 
extent.  In  its  upper  two-thirds  it  lies  on  the 
inner  aspec^t  of  the  shaft,  of  the  humerus,  and  can 
be  compressed  against  the  bon..  by  i.ressuro  in  a 
direction  outw.ards  and  .slightly  biickward.s.  In  its 
lower  third  the  hiunerns  lies"  behind  it,  and  com- 
pression, to  be  eflcctual,  should  be  directed  back-  " 
warrls. 

Tlie  inferior  profunda  would  be   rei.rcsented  by  a 
ime  drawn  from  the  inner  side  of  the  Iniineral  shaft 
at  us  middle  to  the  back  part  of  the  intoinal  condyle 
p  -  4  ' 
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The  nutrient  artery  enters  the  bone  at  its  inner  aspect, 
oiposSe  the  delto'id  h.sertion  and  the  -a«tom°t.c 
vessel  comes  off  about  two  mclies  above  the  bend  ot 

'^''Tt°"h.ar  nerve  follows  first  the  brachial  artery 
and  then  a  line  drawn  from  the  nnrer  side  of  that 
vessel  about  the  level  of  the  insertion  of  the  coraco- 
Sialis  to  the  gap  between  f^^-^^^^^^ 
the  olecranon.  The  mam  part  of  the 
Lous  nerve  is  beneath  the  inner  bicip  tal  gioove, 
3e  tire  ^^perficial  portion  of  the  -uscu  o.u taij.^^^^^^ 
corresponds  to  the  lower  teruunation  of  the  outei 

°"Th;  ar.«.-The  skin  of  the  arm  -  tinn  aud 

it  to  be  sutiiciently  drawn  up  by  ti action  ^^  lul 
a  lows  It  to  ue  suni        y  integument  covermg 

S^^f  SS^;entr  violently  dis- 
lesions  ^^'S^J;Xo,ouess  o!  the  subcutaneous  tissues 
sected  up.     ihe  ^  inflammatory  processes, 

favours  greatly  ^'^^  spicaci  u  ^^^^.^ 
while  its  comparative  thinness  aUovNS 
manifestation  of  ecchymoscs.  . 
The  limb  is  conipletely  investe    by  a  deep  ^^^^  .^ 

the  brachial  aponeurosis,  f ,  7,  J^^^^;^  intornuiscular 


septa  wl 
margins 
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insertion  to  the  outer  condyle  on  the  one  side,  and 
from  the  coraco-l)rachialis  insertion  to  the  inner  condyle 
on  the  otJier.     By  means  of  this  aponeurosis  and  its 
septa  the  arm  is  divided  into  two  compartments,  tliat 
c;in  be  well  seen  in  transverse  sections  of  the  limb. 
These  compartments  serve  to  confine  inflammatory 
and  ha^morrhagic  effiisions.     The  anterior  of  the  two 
spaces  has  tlie  less  substantial  boundaries,  owino'  to 
the  thinness  of  the  brachial  fascia  as  it  covers °the 
biceps.    Efiusions  can  readily  jjass  from  one  compart- 
ment to  the  other  by  following  the  course  of  those 
structui-es  that,  by  piercing  the  intermuscular  septa 
are  common  to  both  spaces.    These  are  the  musculo- 
.«piral  and  ulnar  nerves,  the  superior  and  inferior 
profunda,  and  anastomotic  arteries.     The  principal 
structures  that  pierce  the  brachial  aponeurosis  itself 
are  the  basilic  vein,  a  little  below  the  middle  of  the 
arm,  the  internal  cutaneous  nerve,  about  the  middle 
and  the  external  cutaneous  nerve,  just  above  the 
elbow.    The  two  first  named  are  in  the  inner  bicipital 
groove,  and  the  last  named  in  the  outer. 

The  skin  over  the  point  of  insertion  of  the  deltoid 
was  commonly  selected  as  a  suitable  j.Iace  for  an  issue 
at  a  time  when  that  remedy  was  popular.  Tlie  reasons 
tor  such  selection  were  the  absence  of  blood-vessels  of 
any  size  m  the  ].arts  beneath,  and  the  freedom  of  the 
spot  h-om  muscular  movement.  The  la%acl,ialis  anticus 
IS  closdy  adherent  to  the  bone,  while  the  biceps  is 
free.  It  follows,  then-fore,  that  in  section  of  fhes.. 
muscles,  as  m  amputation,  the  latter  muscle  retrarts 
more  considerably  than  does  the  former.  It  is  well 
therefore,  in  p<.rforming  a  circular  ampuLatiou,  io 
divide  the  b„;eps  muscle  first,  and  then  after  it  ha,H 
retracted  to  cut  fhe  bnu-hinlis  anticus 

The  In-arliinl  arlrry._The  line  of  this  vess.'l 
Has  already  been  given.  It  is  well  to  note  th.at  in  the 
v^ry  muscular   the  iirtery  may  be  overlapped  to  1, 
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considerable  extent  by  the  biceps  muscle.  Compression 
of  the  brachial,  unless  performed  carefully  with  the 
fingers,  can  hardly  avoid  at  the  same  time  compression 
of  the  median  nerve.    Thus  no  doubt  arises  the  severe 
pain  that  is  often  complained  of  when  tourniquets,  or 
circular  indiarubber  bands,  are  applied  to  the  limli. 
It    must   also   be    remembered   that   the  internal 
cutaneous  nerve  lies  in  front  of  the  vessel,  or  close  to 
■its  iimer  side,  until  it  pierces  the  fascia  ;  that  the  ubiar 
nerve  lies  along  the  iixner  side  of  the  artery  as  far  as 
the  coraco-brachialis  insertion,  and  that  behind  the 
commencement  of  the  vessel  is  the  musculo-spn-al 
nerve.    The  venje  comites  are  placed  one  on  either 
side  of  the  artery,  and  communicate  frequently  with 
.one    another   by  short   transverse   branches  which 
directly  cross  the  vessel,  and  which  may  give  trouble 
in  operations  upon  the  artery.    If  in  ligaturing  the 
artery  at  its  middle  third  the  arm  rests  upon  any 
support  the  tricejis  may  be  pushed  up  and  mistaken 
for  the  biceps.    If  the  incisions  be  too  much  to  the 
inner  side  the  basilic  vein  may  be  cut,  or  the  ulnar 
nerve  exposed  and  mistaken  for  the  median.  TiHaux 
states  that  in  the  operation  a  large  inferior  profunda 
artery  has  been  taken  for  the  brachial.  Inasmucli 
as  the  median  nerve  often  derives  distinct  pulsation 
from  the  subjacent  vessel,  it  happens  that  in  the 
living  subject  it   has  been  confused  with  the  main 

artery  itself.  .  . 

The  umscHlo-spiral  nerve,  from  its  close 
contact  with  the  bone,  which  it  crosses  at_  the  level 
of  the  deltoid  insertion,  is  frequently  injured  an, I 
torn  Thus  it  has  been  damaged  in  severe  contusions, 
in  kicks,  in  stabs,  in  bites  from  horses,  and  very 
freauently  iii  fractures  of  the  humeral  shaft :  or  ti.e 


nerve  may  be  sound  at  the  time  of  fracture,  and 
become  subsequently  so  involved  in  the  callus  formed 
as  to  lead  to  paralysis  of  the  parts  it  supplies.    In  a 
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case  reported  by  Tillaux,  wliei-e  paralysis  followed 
some  time  after  a  fracture,  the  nerve  was  found 
embedded  in  callus,  and  on  cutting  some  of  the 
redundant  mass  away  a  good  recovery  followed.  In 
several  instances  the  nerve  has  been  paralysed  by  tbe 
pressure  of  tbe  head  when  a  man  has  slept  with  his 
liead  resting  on  the  arm  in  the  position  of  full 
supination  and  abduction.  It  is  said  to  be  often 
paralysed  m  Russian  coachmen  who  fall  asleep  with 
the  rems  wound  round  the  upper  arm.  It  has  also 
been  fi-equently  damaged  by  the  pressure  of  badly 
constructed  crutches,  especially  those  that  afford  no 
proper  support  for  the  liand.  Indeed,  it  is  the  nerve 
most  often  affected  in  "  crutch  paralysis,"  the  ulnar 
being  the  trunk  that  suffers  next  in  frequency. 

Fi  actiu  c  of  the  shaft  of  the  Siiiincrus  is 
usually  due  to  direct  violence.    The  shaft  may  how- 
ever be  broken  by  indirect  violence,  and  of  all  bones 
tlie  humerus  is  said  to  be  the  one  most  frequently 
ractured  by  muscular  action.    As  examples  of  the 
latter  may  be  noted  the  tlirowing  of  a  ball,  the 
clutching  at  a  support  to  prevent  a  fall,  and  the  so- 
caJ  eri  trial  of  strength  known  as  "wrist  turning" 
VVhen.  the  bono  is  broken  above  the  deltoid  insertion 
the  lower  fragment  may  be  diviwn  upwards  l)y  the 
biceps,  tnceps,  and  deltoid,  and  outwards  liy  the  last 
named  muscle;  while  the  upper  fragment  is  di-awu 
inwards   by  the  muscles  attached  to  the  bicipital 
groove.     When  the  fracture    is  bnhw  tlie  deltoid 
H.sertion  the  lower  end  of  the  upper  fragment  may 
I'c  earned  outwards  by  that  muscle,  whih'.  the  low.'r 
i;agment  is  drawn  upwards  to  its  inner  siih;  by  tlio 
I'leep^'i  and  triceps.      The  defonni(,y,  however,  as  a 
rule  depends  much  more  upon  the  nature  and  direction 
ot  the  force  that  breaks  the   bone  th.n,n  upf)n  anr 
■nuscular  action.     The  displacements  just  notc<l  may 
'JC  met  with,  but  usually  (hey  ruv  ,,,,ite  iMd,.p,.ndent 
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Of  the  relation  of  the  deltoid  insertion  to  the  seat  of 
fracture  and  cannot  be  tabulated.    The  weight  of  the  ■ 
a™  seldom  allows  of  more  than  three-quarters  of  an 

inch  of  shortening.  a 
The  humerus  is  more  frequently  the  seat  o. 
no..union  after  fracture  than  rs  ^  jf-^^. 
This  result  is  quite  independent  of  the  position 
I  th  fracture  I.  relation  to  the  luitrient  ar  er^^ 
Hainilton's  explanation  is  briefly  this  :  the  fraotuie 
usually  so  ad  usted  that  the  elbow  is  flexed,  thi 

S  soon  beiomes  fixed  by  -^^^^^^^ 
when  any  movement  is  made  as  if  to  flex  or  extenc 
Se    ore  Lm  on  the  arm,  that  movement  ^no  loi.gei 

o  Lrs  atthe  elbow  joint,  but  at  the  seat  of  f ractu  e 

Thus  if  the  arm  be  in  a  sling,  and  the  patient  alio  s 

Se  h^Kl  to  drop  by  relaxing  that 

to  S  is  Seoiv.^   n  the  tendency  to  movement 

n?,out  the  ?Sc'  nents  would  be  the  greater  the  farther 
t  r  ractuiels  from  the  elbow  joint,  but  non-union  i 
Ire   fmmon  at  the  middle  than  at  the  upper  t  urd 

with  the  uppeiiic  entan<dcment  of 

brachialis  anlicu.s,  while  the  othei  1  J 


C-i,:,l..   XII  1 


The  Arm. 


231 


the  substance  of  the  triceps,  and  immediate  contact 
of  the  bones  be  consequently  pi'evented. 

Amputation  tBu-oiig^li  the  iiiuldlo  of  the 
arm. — C'ii'calar  metliod  :  The  parts  di\  ided  in  this 
amputation  are  fully  shown  in  Fig.  22.  Flap 
method  :  Tw  o  flaps  of  about  equal  size  and  shape 
may  be  cut  antero-posteriorly  by  double  transfixion^ 
the  ai-m  beinof  well 
rotated  outwards. 
In  tlie  anterior  flap 
would  be  the  biceps 
and  tlie  greater  part 
of  the  In-achialis 
anticus,  with  tlic 
musculo  -  cutaneous 
nerve  between  them, 
and  a  small  piece 
of  tlic  triceps  fi-oni 
the  inner  side  of 
the  limb.  The 
brachial  vessels,  the 
median  and  ulnar 
nerves,  and  possibly 
the  inferior  jirofunda 
artery,  are  also 
found  ill  this  flap, 
■dioufc  the  inner 
angle  of  tlie  stump, 
cutaneous  nerve  lie 
the  antfiirir  fhip,  and  the  cephalic  vein  nbout  its 
outer  bfir'der.  In  th(.^  posterior  fin,].)  would  be  llio 
triceps,  any  small  jiart  of  the  outer  portion  of  the 
bnicliialis  not  dividerl  in  the  anterior  flap,  the  sujierior 
profunda  artery,  iuid  the  musculo  spiral  iier\-e.  If 
the  amputation  lie.  lower  down  in  the  arm,  the  ulnar 
iifrv(!  and  inferior  profunda,  artery  UKiy  be  found  in 
the  pDsterior  instead  of  the  ;inlrriiif  (lap.      Since  the 


Fig.  22.— A  Transverse  Section  tbroiigli  Uie 
middle  o£  the  Ann  (Braune). 

o,  Itir'^jis;  h,  ofuvico-brnchinliH ;  c,  In-nrliiii'is 
.ml  irus  ;  (/,  I,i  ii*c])s  :  I,  liriichinl  jirlcry  ;  'J.  iiic- 
(liriii  iicrvi.' ;  .'{,  iiliirir  iierv"  ;  'I,  jiuiscu'li)  spiral 

Ilcivr. 


The  basilic  \v\w  and  internal 
cut  about  the  inii(>i'  liorder  of 
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nutrient  ai-tery  enters  the  bone  about  the  insertion 
of  the  coraco-brachialis  and  runs  towards  the  elbow, 
it  would  be  divided  in  these  amputations,  and  might 
give  trouble. 


CHAPTER  XIII. 

THE  RKGION  OF  THE  ELBOW. 

Sui'face  anatomy. — On  the  anterior  aspect  of  the 
elbow  are  seen  three  muscular  elevations.  One,  above 
and  in  the  centre,  corresponds  to  the  biceps  and  its 
tendon ;  while,  of  the  two  below  and  at  the  sides,  the 
outer  corresponds  to  the  supinator  longus  and  the 
common  extensor  mass,  and  the  inner  to  the  pronator 
radii  teres  and  the  common  set  of  flexor  muscles. 
The  arrangement  of  these  elevations  is  such  that  two 
grooves  are  formed,  one  on  eitlier  side  of  the  biceps 
and  its  tendon.  The  grooves  diverge  above,  and  join 
the  outer  and  inner  bicipital  grooves,  wlule  below 
they  meet  over  the  most  prominent  part  of  tlic 
tendon,  and  thus  form  together  a  V-shaped  dcpressioai. 
The  distinctness  of  these  details  depends  upon  the 
thinness  and  muscular  develojjment  of  the  individual. 
In  the  inner  of  the  two  grooves  are  to  be  found  the 
median  nerve  and  the  bi-achial  artery  and  its  veins ; 
while  deeply  placed  below  the  outer  groove  arc  tlie 
terminations  of  the  musculo-spiral  nerve  and  superior 
profunda  artery,  with  the  small  radial  recurrent 
vessel.  The  biceps  tendon  can  generally  be  very 
distinctly  felt.  Its  outer  border  is  more  evident  than 
is  its  inner  edge,  owing  to  the  connection  of  the 
bicipital  fascia  with  the  latter  side  of  tlio  tendon. 
Extending  transversely  across  tlie  front  of  this  region 
is  a  crease  in  the  integument,  the  "  fold  of  tlie  elbow." 
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This  fold  is  not  a  straight  line,  but  is  convex  below 
It  IS  p  aced  some  Jittle  way  above  the  line  of  the 
articulutioii  and  its  lateral  terminations  correspond  to 
the  tips  of  the  two  condylar  eminences.  In  backward 
dislocations  of  the  elbow  the  lower  end  of  the  humerus 
appears  about  one  inch  below  this  fold,  whereas  in  a 
tiacture  of  the  humerus  just  above  the  condyle.s  the 
told  IS  either  opposite  to  the  prominence  formed  by 
the  lower  end  of  the  upper  fragment,  or  is  below  it"^ 
ihis  crease  is  obhterated  on  extension 

^x.otitrJ'T?  y-'V'P'^^^  depression,  about  the 
felf.nl  f  biceps  tendon  ceases  to  be  distinctly 
felt,  and  at  the  outer  side  of  that  tendon,  the  medial 

ceThafic"   u7,*°  '^^'^^^'^ 

2;  f™*"  ^^"^-^P  "median  vein 

jom  the  superficial  vessels.    The  median  basilic  vein 

o  less  closely  the  groove  along  the  inner  border  of  the 
w  th  tl  "'\*^J-"V^  kittle  above  the  internal  condyl 
with  the  posterior  ulnar  vein  to  form  the  basilic  trunk 

margin  of  the  biceps  joins,  about  the  level  of  the 
external  condyle,  with  tlic  radial  vein  to  form  the 

J^^'^^^r'  ""'-'"''-^  '"^^^  ^ 
elbof      tT'"'-^'^'  ^'^''"r  «f  the  bend  of  the 

eiDow       The  coronoid  process  of  the  ulna  cm  bo 
inchstinctly  felt,_  if  tirm'  pressure  is  maS:  Tt le 
nangular  space  m  front  of  the  joint  "  (Chiene)     Ti  c 
nts  of  the  two  condyles  can  alway.s  be  fel       T  ' 
u  erna   condyle  is  the  more  prominent  and   he  \Z 
nded  of  the  two.    The  humero-radinl  articulation 
a  horizontal  line,  but  the  humero-ulnar  ioiut  is 

is  0    V  f '"r     ''^''l.'P«"«/],at  while  tlie  external  c.mdylo 

inch  J  '  'V'''  V'"'™'  condyle  is  more  thau 
inch  (.h  nun.;  al.ove  tliat  part  (Pauh.L).     J<Von.  (h,. 
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obliquity  of  the  joint  surfaces  between  the  ulna  and 
humerus,  it  follows  that  the  fore-arm,  when  m  ex- 
tension, is  not  in  a  straight  line  with  the  upper  arm, 
but  forms  with  it  an  angle  that  opens  outwards. 
Thus  when  traction  is  made  upon  the  entire  upper 
limb  from  the  wrist,  some  of  the  extendnig  force  is 
necessarily  lost,  and  such  traction,  therefore,  should 
be  apr.lied  from  the  elbow,  as  is  the  usual  practice  in 
redudng  a  dislocation  of  the  shoulder  by  manipulation 
■  A  line' drawn  through  the  two  condyles  will  be  at 
ric^ht  angles  with  the  axis  of  the  upper  arm  while  it 
wTll  form  an  angle  with  the  axis  of  the  fore-arm. 
Thus  if  we  look  at  the  upper  arm,  the  two  condyles 
are  on  the  same  level,  whereas,  when  viewed  from  the 
fore-arm,  the  inner  condyle  lies  at  a  higher  level  than 
does  the  external  process.  _         .    ,    ^      i  4-^ 

The  ioint  line  of  the  elljow  is  equivalent  only  to 
about  two-thirds  of  the  width  of  the  entire  line 
between '  the  points  of  the  two  condyles.    The  pronn- 
nence    of   the    condyles   forms  an   excellent  ro]"t 
d'appui   for    traction    by    encircling  bands  applied 
to  tlH>  limb  above  the  elbow  joint.    At  the  back  of 
the  elbow  the  prominence  of  the  olecranon  is _  always 
to  be  distinctly  felt.     It  lies  nearer  the  internal 
thairthe  external  condyle.     In  extreme  extension 
t  e  summit  of  the  olecranon  is  a  little  above  the  line 
oining  the  two  condyles.    When  the  fore-arm  is  . 
iiiht  ancdes  with  the  arm,  the  tip  of  the  process  is 
belt  t?re  line  of  the  condyles,  and  in  extreme  Hex.on 
It  lils  wholly  in  front  of  that  line.    Eetweeii  the 
ole   ano^^  aiuf  the  inner  condyle  is  a  depression  ha 
lodgei   the   ulnar   nerve    and    the    posterior  ulnar 

"''ZSe  oSside  of  the  olecranon,  and  just  beW 
the  external  condyle,  there  is  a  depression  m  the  skm 
which  i  very  obvious  when  (he  limb  ,s  extended^ 
T       Xis  to  V-  "  m  those  who  are  fat,  and 
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also  in  young  children.  In  it  tlie  Iiea<l  of  the  radius 
>'an  be  felt,  and  can  be  well  distinguished  when  tlie 
'-one  IS  rotated  in  pronation  and  supination.  The  1. it 
i  -n-responds  to  the  hollow  between  the  outer  border 
nt  the  anconeus  and  the  muscular  eminence  formed 
by  the  two  radial  extensors  of  the  carpus  and  the 
s..pinatoi-  longus.  The  highest  point  of  the  bone  that 
can  l>e  felt  movuig  on  rotation  will  correspond  to  the 
lur  lu.s  mimediately  below  the  line  of  the  elbow  joint 
;^iid  IS  a  valuable  guide  to  that  articulation.  The 
Jipper  hunt  of  the  elbow  joint  reaches  a  line  drawn 
l-tvveen  the  points  of  the  two  condyles.  The  tubercle 
I't  tJic  raduTS  can  be  felt  just  below  the  head  of  the 
I'one  when  the  limb  is  in  the  position  of  extreme 
pronation. 

The  region  of  tl.e  cll,«w._The  sicm  in  front 
ot  the  elbow  IS  thin  and  fine,  and  is  readily  excoriated 

tight  bandaging  and  by  improperly  applied  splints. 
J.  lie  thinness  of  the  skin  allows  the  subjacent  veins  to 
b«  easily  seen  through  the  integuments,  but  the 
distinctness  with  which  those  veins  appear  depends 
mainly  npon  the  amount  of  subcutaneous  fat  In 
the  very  stout  they  may  be  quite  invisible,  and  it 
may  be  dithcult  or  impossible  to  render  them  evident 
'>y  the  usual  means  adopted  in  venesection  TillauN: 
iwints  out  tliat  if  such  people  are  bled  a  pellet  of  fat 
will  o  ten  project  into  the  wound  and  prevent  the 
tlow  of-  blood. 

Tlie  arrangement  of  the  superficial  veins  in 

font  of  Li,e  elbow,  so  as  to  form  an  M-shaped  fi..-nre 
18  famdia,,-,  but  it  must  be  confes.scd  that  it  is  iTy  no 
means  constant  (Fig.  So  far  as  1  have  sL.,, 

t  would  appear  tliai,  Ll,e  [.recise  M-liko  arrangement 
•'.'nred  m  n,ost  books  is  only  present  in  aI,out  two- 
'l'"-d.s,  and  p..rl,aps  in  r.nly  one-half,  of  all  (•.as(;s. 

-1  10  nu.han  vein  breaks  up  into  the  median 
'■I'"''lic  an.!    nie.han  b.asilic,   ju.st  to   the  outer  side 
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of  the  biceps  tendon,  and,  therefore,  the  latter  vein 
passes  in  front  of  the  tendon,  of  the  brachial  artery 
and  its  veins,  and  of  the  median  nerve.  J'rom 
these  structures  it  is  separated  by  the  bicipital  fascia. 

The  median  basilic  vein  may 
cross  the  brachial  artery  ab- 
ruptly, and  be  comparatively 
free  of  it,  except  at  the  point 
of  crossing,  or  it  may  run  for 
some  distance  quite  in  front 
of  the  artery,  or,  crossing  it 
early,  it  may  lie  parallel  with 
the  vessel,  although  at  a  difl'e- 
rent  level,  for  the  greater  part 
of  its  course.  As  regards  size, 
the  median  basilic  is  usually 
the  largest  of  these  veins,  the 
median  cephalic  coming  next, 
and  the  median  itself  third, 
while  the  ulnar  and  radial  veins 
are  the  smallest  of  the  series. 
These  veins  are  liable  to  many 
abnormalities,  some  of  the  most 
conspicuous  being  in  cases  where 
the  main  arteries  of  the  pnrt  are 
Fig.  23.— The  Left  Elbow  .^Isq  abnormal.      The  deviation 

from  iu  front.  .  ,    .       ,  . 

a,  Basilic  vein;  b.  copbniic  IS  moi'c   usual  m  the  vems  on 
to"n,^iMn''h;."iii?'v'",51  the  radial  than  in  those  on  the 
l^l^linn' ';vl!;uif;°"v?i;i;  ulnar  side  of  the  limb.  Thus 
,\.™f ^m«t:.>4r";;in^i  it  is  commou  for  the  radial  or 
the    median    cephalic    veins,  or 
both,  to  be  either  very  defective  or  entirely  absent. 
In    spite  of  the    n^lation    the   medinn   basilic  vein 
bears    to    the    brachial    ai-teiy,   it  is  n(>vertheless 
the    vein    usually    selected    in    venesection.  Tlie 
reasons  for  its  selection    are   these  :    it   is  usually 
tilt!  largest  and  most  prominent  of  the  veins,  and 
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the  one  the  nearest  to  the  surface ;   it  is  also  the 
least  movable  vein,   and   the  one  the  least  subject 
to  variation.      The  bicipital  fascia  forms  an  excel- 
l.'nt    protection    to    the    brachial    artery  durino- 
p]iIebotomy.    The  density  of  that  membrane  varies" 
and  depends   mainly  upon  the  degree  of  muscular 
development.     In  thin  subjects  the  median  basilic 
vein    may    receive    pulsations    from    the  subjacent 
artery.      According  to    one  observer,   the  walls  of 
this  vein  are  often  as  thick  as  those  of  the  popliteal 
vein     The  ulnar,  radial,  and  median  veins  seldom 
yield  enough  blood  on  venesection,  since  they  are 
below  the  point   of  junction  of  the  deep  median 
vem,  and  thus  do  not  receive  blood  from  the  deep 
vems  of  the  limb.    The  brachial  artery  has,  as  may- 
be supposed,  been  frequently  injured  in  bleeding  ;  and 
at  the  period  when  venesection  was  very  commonly 
practised,  arterio- venous  aneurisms  at  the  bend  of 
tlie  elbow  were  not  infrequent.    Since  the  principal 
superhcial  lymphatic  vessels  run  with  these  veins 
and  since  some  of  them  can  scarcely  escape  injury  in 
plilebotomy,  it  follows  that  an  acute  lympliancritis 
IS  not  uncommon  after  the  operation,  especially  when 
the  point  of  the  lancet  being  unclean,  septic  matter  is 
introfluced  into  the  wound. 

_  The  internal  cutaneous  nerve,  which  usually  runs 
.  in  tront  of  the  median  basilic  vein,  may  be  wounded 
m  bleeding  from  that  vessel.  The  injury  to  the 
nerve  according  to  Tillaux,  may  lead  to  "traumatic 
neuralgia  of  extreme  intensity,  and  very  chronic." 
A  bent  arm"  may  follow  after  vencs'cction,  and 
Mr  Hilton  believes  this  to  be  often  due  to  injury 
to  the  fdarnents  of  the  musculo-cutaneous  nerve, 
especially  to  the  inclusion  of  those  filaments  in  a 
acar  left  by  the  operation.  These  peripheral  fil,res 
being  irritated,  the  muscles  supplied  by  the  nerve 
(biceps  and  br;icliiii,lis  anticus)  are  caiis.Vl  to  contract 
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by  rellex  action.  Hence  the  bent  anu.  In  one  case 
lie  cured  a  bent  ai-ni  following  bleeding  by  resecting 
the  old  scar,  which  on  removal  was  found  to  have 
included  within  its  sulistance  some  nerve  filaments. 

There  is  a  lyiiipliatic  g^laiid  situated  over  the 
internal  intermuscular  septum  of  the  arm,  and  just 
above  the  internal  condyle.  It  receives  some  of  the 
surface  lymphatics  from  the  inner  side  of  the  fore-arm, 
and  two  or  three  inner  hngers.  In  position,  it  is  the 
lowest  gland  in  the  upper  limb.  . 

The  bracliial  artery. — In  forcible  flexion  of  the 
limb  the  artery  is  compressed  between  the  muscular 
masses  in  front  of  the  joint,  and  the  radial  pulse  is 
much  diminished  or  even  checked.  Aneurisms  at  the 
bend  of  the  elbow  have  been  treated  by  flexion  of  the 
limb,  that  position  bringing  more  or  less  direct  pressure 
to  bear  upon  the  sac.  In  full  extension  of  the  joint 
the  artery  becomes  flattened  out,  and  the  radial  pulse 
diminished.  In  the  over  extension  possible  with 
fractured  olecranon  the  pulse  may  be  stopped  at  the 
wrist.  Forcible  extension  of  an  elbow  that  has  be- 
come rigid  in  the  bent  position  has  caused  rupture  of 
the  brachial  artery. 

The  ulnar  nerve  is,  from  its  position  at  the 
elbow,  very  liable  to  be  injured.  The  nerve  may  pass 
in  front  of  the  internal  condyle,  and  an  instance  is 
reported  where  the  nerve  slipped  forward  over  that 
eminence  whenever  the  elbow  was  bent  (Qua in).  In 
cases  where  an  almormal  bracliial  passes  beneatli  a 
supracondyloid  ]n-ocess  tlie  median  n(n-ve  goes  with 
the  artery.  In  exposing  the  ulnar  nerve  (for  nerve 
stretching,  etc.)  bc-hind  tbe  elbow  the  nerve  may  be 
found  quite  covered  by  an  occasional  muscle,  the 
epitrochleo-anconeus. 

The  elbow  .joint. — The  .strength  of  tins  lomt 
depends  not  so  nuicii  upon  (nther  ligaments  or  muscles 
as  upon  (he  coajitation  of  the  bony  surfaces.  The 
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relations  of  tLe  olecranon  and  eoronoid  process  to  the 
liumerusare  such  that  in  certain  positions  the  stren..tl, 
ot  tlie  jomt  is  very  considei-able.  ° 

The  elbow,  being  a  pure  hinge-joint,  permits  onl y  of 
flexion  and  extension.  These  movements  are  oblique 
BO  that  in  flexion  the  fore-arm  inclines  inwards,  oavryiiu' 
the  hand  towards  the  middle  third  of  the  clavicle  If 
It  were  not  for  the  obliquity  of  the  joint  line  it  would 
be  possible  for  the  hand  to  be  placed  flat  upon  the 
siiou Ider  of  the  same  side,  but  this  movement  is  only 
i'ossible  after  some  excisions  of  the  joint,  for  in  this 
operation  the  oblique  direction  of  the  articular  surfaces 
IS  not  reproduced.  In  extreme  extension  the  ulna  is 
nearly  m  a  straight  line  with  the  humerus  as  reo-ards 
heir  lateral  planes,  while  in  extreme  flexion  the  two 
bones  form  an  angle  of  from  30°  to  40°. 

Bursa; — Of  the  burste  about  the  joint  the  larr^e 
subcutaneous   bursa   over    the   olecranon    is  ve?v 
commonly  found  enlarged  and  inflamed  ;   and  when 
inflamed  may  lead  to  extensive  mischief  in  the  limb 
its  enlargement  is  favoured  by  certain  employments 
involving  pressure  on  the  elbow;  thus,  the  disease 
known  as  "miner's  elbow"  is  merely  an  enlargement 
ot  this  sac     Ihere  is  a  bursa  between  the  bice,)s 
tendon  at  Its  insertion  and  the  bone,  the  relations  of 
which  to  the  nerves  of  the  fore-arm  are  worth  notin-^ 
A  case,  for  instance,  is  rej,orted  where  this  bur.s^a 
became  chronically  enlarged,  and  by  ,)ressing  upon  th. 
necl.ui  and  post^^nor  interosseous  nerves'  produced 
io.ss  of  power  m  the  fore-arm  (A.rnew) 

Of  the  Ui^nnu  nts  of  the  elbow  joint  the  anterior 
and  posterior  a.'e  comparatively  thin,  and  the  ln,tier 
especudly  soon  yields  to  the  pressure  of  llnid  within 
tlH-  .jomt  .n  di.s.'ase  of  the  articulation.  The  internni 
■;teral  IS  the  strongest  and  mo.st  <'xtei.sive  of  the 
l.ira.n.nts  of  the  pnrt  From  its  rigidity,  its  extende.l 
attadnn,.nt,  and  the  fact  that  it  .serves  to  linn-t  not 
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only  flexion  and  extension,  but  also  any  attempt 
to  wrench  the  fore-arm  laterally  from  the  arm,  it 
happens  that  it  is  the  ligament  that  suffers  tlie  most 
often  in  "  sprains  "  of  the  elbow.  As  this  ligament 
is  attached  to  the  whole  length  of  the  inner  border 
of  the  olecranon  it  may  assist  in  preventing  separa- 
tion of  the  fragments  when  that  process  has  been 
fractured. 

Joint  disease. — In  disease  of  this  joint  the 
effusion  first,  and  most  distinctly,  shows  itself  by  a 
swellino-  around  the  margins  of  the  olecranon.  This 
is  explained  by  the  facts  that  the  synovial  cavity  is 
here  nearest  to  the  surface,  and  the  posterior  ligament  is 
lax  and  thin.     Some  swelling  is  also  very  soon  noticed 
about  the  line  of  the  radio-humeral  joint,  and  fluctua- 
tion in  this  situation  serves  to  distinguish  joint  effusion 
from  simple  enlargementof  thebursa  beneath  thetriceps 
tendon.     Deep-seating  swelling  may  be  noted  about 
the  front  of  the  joint  beneath  the  brachialis  anticus, 
owing  to  the  thinness  of  the  anterior  ligament ;  and 
lastly,  about  the  external  condyle.    The  density  of 
the  "internal   ligament  prevents  a  bulging  of  the 
synovial  membrane  on  the  iruier  side.     When  th> 
joint  suppurates  the  pus  will  most  easily  reach  the 
surface  by  travelling  upwards  and  backwards  between 
the  humerus  and  the  triceps,  and  the  abscess  pouits, 
therefore,  very  commonly  at  one  or  other  border 
of  that  muscle.     The  pus  may  escape  beneath  the 
brachialis  anticus  in  front,  and  discharge  itselt  near 
the  insertion  of  the  muscle.      When  the  bone  is 
diseased  the  sinuscss  form  usually  directly  over  tlie 
part  attacked.    The  diseased  elbow  tends  to  assume 
the  posture  of  semi-flexion,  and  it  is  mterestmg  to 
observe  that  that  is  the  position  assumed  by  the  jomt 
when  forcil)le  injections  are  made  into  its  cavity 
(Braune)     The  joint,  in  fact,  holds  the  greatest  amount 
of  fluid  when  it'is  semi-flexed.    As  regards  muscular 
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rigidity  of  the  elbow,  due  to  reflex  irritation  from 
disease,  it  is  well  to  note  that  all  the  nerves  of  the 
articulation  supply  muscles  acting  upon  the  joint 
notably,  the  musculo-spiral  and  musculo-cutaneous' 
ihe  relation  of  the  ulnar  neine  to  the  joint  serves  to 
explain  cases  where  severe  pain  has  been  felt  aJoncr 
the  fore-arm  and  in  the  fingers,  in  parts  corresponding 
to  the  distribution  of  that  nerve. 

Dislocalious  of  the  elbow— These  are  many, 
and  may  be  thus  arranged.  (1)  Dislocations  of  both 
radius  and  ulna  either  backwards,  outwards,  inwards 
or  forward.s  (in  order  of  frequency).  (2)  Dislocations 
ot  the  radius  alone  either  forwards,  backwards  or 
outwards  (in  order  of  frequency).  (3)  Luxation  of 
the  tUna  alone  backwards. 

As  a  preliminary  it  may  be  convenient  to  note 
some  general  anatomical  considerations  in  connection 
with  these  various  displacements. 

{a)  Anfero-posterior    luxations    are    much  morp 
common  than  art  lateral  hcxations. —Displacements 
m  the  antero-posterior  direction  are  more  common 
because  the  movements  of  the  joint  take  place  in  that 
direction  and  the  width  of  the  articular  surface  of  the 
humerus  from  before  backwards  is  comparatively  small 
On  the  other  hand,  there  is  normally  no  lateral  move- 
ment of  the  elbow,  and  the  width  of  the  articulation 
Jrom  side  to  side  is  considerable.   The  antero-posterior 
hgaments  are  feeble,  while  the  lateral  ligaments  are 
strong,  and  the  jomt,  moreover,  receives  more  muscular 

?roT    'n  "'"^  ^'^^''^^  ^^^-^^  or  in 

tront.     Ihe  mutual  support  adbrded  by  the  bones  to 

one  another  _i.s   weakened    in  the  antero-posterior 

dn-ection  during  certain   movements.     Tl,ns  in  full 

nexion  the  olecranon   l,as  bub  a  feeble  Imld  upon 

the   humerus,  while  in  exieusion  the  h„ld  of  the 

coronoKl  process  upon  that  bone  is  even  less.     In  a 

lateral  direction,  however,  movenieni,  l,as  but  a  verv 
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slight  eflfect  upon  the  support  the  bones  mutually 
derive  from  one  another. 

(b)  Both  hones  of  the  fore-arm  are  more  ojten 
luxated  together  than  is  either  the  radius  alone  or  the 
ulna  alone.  This  depends  upon  the  powerfu  liga- 
mentous connection  between  the  radius  and  ulna  on 
the  one  hand,  and  the  absence  of  such  connection 
between  the  humerus  and  the  radius  on  the  other. 
In  the  dead  subject  it  is  not  difficult  to  dislocate  the 
two  bones  of  the  fore-arm,  but  it  is  extremely  difficult 
to  separate  the  radius  from  the  ulna  without  great 
breaking  and  tearmg  of  parts.  ,    ,     ,  , 

(c)  The  commonest  dislocation  of  the  two  boms 
together  is  backwards,  the  rarest  is  forwards.— in 
Ihe  former  instance  the  movement  is  resisted  by 
the  small  coronoid  process,  in  the  latter  by  the 
lar-e  and  curved  olecranon.  For  lihe  reasons  the 
luxlvtion  outwards  is  less  rare  than  is  the  displace- 
ment inwards,  since  the  articular  surface  of  tie 
humerus  inclines  downwards  and  inwards  on  the 
inner  side,  and  thus  affords  a  greater  obstacle  m 
that  quarter.  ,  .  „  ,^ 

(d)  If  a  single  bone  be  dislocated  itwdl  nmally  be 
the  radkis.-Thi,  follows  from  the  absence  ot  rehable 
union  between  that  bone  and  the  humerus,  from  the 
Zltev  exposure  of  the  radius  ("the  handle  of  the 
fuuid")  toSndirect  violence,  and  from  ^ts  greater 
mobility.  The  luxation  is  usually  forward.s  due 
to  the^fact  that  the  forms  of  violence  that  end 
most  often  to  displace  the  bone  tend  also  to  dia. 
Tforwards.  Paulet  asserts  that  the  posterior  pait 
of  the  annular  ligameut  is  "  much  more  resistant 
tlian  is  the  anterior  part.  The  luxation  ot  the  ulna 
aAone  occurs  in  the  backward  du-ection,  for  reasons 

^'^\Swi:;:rrt.io  elbow  of  an  kmds  may  be 
partial  01  co^^^  More  usually  they  are  complete 
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when  in  the  antero-posterior  direction,  and  partia' 
when  the  luxation  is  Jateral. 

Some  more  detailed  notice  may  now  be  taken 
ot  the  only  two  forms  of  dislocation  at  the  elbow  that 
are  at  all  common. 

(1)  Displacement  of  l>otli  bones  bacK- 
wartls._T]iis  may  be  effected  during  forced  exten- 
sion Here  tlie  point  of  tlie  olecranon  pressed  aq-ainst 
tJie  humerus  acts  as  the  fulcrum  of  a  lever  of  the 
second  kind,  and  tends  to  tear  the  ulna  from  the 
latter  bone.  The  addition  of  violence  to  the  fore-arm 
in  a  backward  or  upward  direction  would  effect  the 
actual  displacement.  This  condition  maybe  illustrated 
J  ^     il;  ™iinmg,  upon  the  fully  extended 

iianci     ihe  lesion  may  also  be  produced  by  certain 
violent  wrenchings  of  the  limb.   Malgaigne  maintained 
that  the  particular  kind  of  wrench  most  effectual  in 
producing  luxation  was  a  twisting  inwards  of  the 
tore-arm  while  the  elbow  was  semi-flexed.     In  this 
way  the  internal  lateral  ligament  was  ruptured,  and 
the  coronoid  process  twisted  inwards  and  downwards 
under  the  humerus,  and  the  bones  thus  displaced  back 
ihw  lesion  would  be  difiicult  to  effect  while  the  joint 
was  fully  flexed.    In  the  complete  form  the  coronoid 
process  is  opjjosite  to  the  olecranon  fossa     It  can 
iiardly  occupy  that  hollow  (as  sometimes  described) 
since  the  connection  of  the  ulna  to  the  radius,  and  the 
projection  ot  the  latter  bone  behind  the  outer  condyle 
^ould  prevent  it  from  actually  falling  into  the  fossa.' 
Ihe  anterior  and  the  two  lateral  ligaments  are  usunlly 
more  or  less  entirely  torn,  while  the  posterior  and  the 
orbicular  ligaments  escape.    The  biceps  is  drawn  over 
the   lower  end  of   the    humerus,  and  is  rendered 
rnoderately  tense.     The  brachialis  anticus  is 


Stretched  and  often  torn.  Tin.  ancon.u.s  is  n.a<l(,  very 
t'-nso.  J.oth  the  median  .-n.d  ulnar  nerves  m;,y  be 
severely  .stretched.  ^ 
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Dislocation  of  tiie  radius  forwards — This 
maybe  due  to  direct  violence  to  tlie  bone  from  behind, 
or  to  extreme  pronation,  or  to  falls  upon  the  extended 
and  pronated  hand.  The  anterior,  external,  and 
annular  ligaments  are  torn.  There  would  seein  to  be 
a  lack  of  evidence  in  support  of  Hamilton's  statement 
that  "sometimes  the  anterior  and  external  lateral 
are  alone  broken,  the  annular  ligament  being  then 
sufficiently  stretched  to  allow  of  the  complete  disloca- 
tion." The  biceps  being  relaxed,  the  pronators  act, 
and  the  limb  is  either  pronated,  or  assumes  a  po.sition 
midway  between  pronation  and  supination.  Some 
stretching  of  the  supinator  brevis  would  probably 
mod  ify  tiie  amount  of  pronation.  A  difficulty  in  the 
reduction  is  often  duo  to  tlie  torn  annular  ligament 
coming  between  the  head  of  the  radius  and  the 
humeral  condyle. 

Sprain  of  tUe  elbow.— jMr.  J.  Hutchmson, 
Jun  ,  has  shown  that  in  young  children,  under  five 
years,  forcible  traction  of  the  limb  in  the  supiuated 
position  may  cause  the  radius  to  slip  downwards,  away 
from  the  orbicular  ligament,  which  is  displaced  up- 
wards. Flexion  of  the  elbow  iii  the  pronated  position 
restores  the  ligament  to  its  normal  position.  It  is 
clear  that  this  displacement  is  the  anatomical  basis 
of  the  common  sprain  of  the  elbow  met  with  m  young 
children,  and  usually  duo  to  violent  traction  ot  the 
hand. 

Fractures  <»f  the  low  er  end  of  tlie  liunierus. 

—These  are  :  (1)  A  fracture  just  above  the  condyles  ; 
(0)   "the  T-shaped  fracture"  involving  the  joint; 
(.3)  fractures  of  the  internal,  and  (4)  of  the  external 
condyle  ;  (5)  fracture  of  tlie  internal  opicondylc  ;  and- 
fG)  separation  of  the  lower  epii>hysis. 

All    these    fractures    an;   more  eonunon  m  the 

^'""'h  The  fracture  "at  llic  base  of  the  condyles,"  as 
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it  is  sometimes  called,  is  usually  situate  a  little  above 
the  olecranon  fossa,  where  the  humeral  shaft  begins 
to  expand.  It  is  commonly  transverse  from  side  to 
side,  and  oblique  from  behind  downwards  and  forwards 
It  is  generally  the  result  of  a  blow  inflicted  upon 
the  extremity  of  the  elbow.  Probably  the  tip  of 
the  olecranon  driven  sharply  against  the  bone  acts 
like  the  point  of  a  wedge,  and  takes  an  important 
share  m  the  production  of  the  fracture.  The  lower 
fragment,  together  with  the  bones  of  the  fore-arm,  is 
generally  cairied  backwards  by  the  triceps,  and 
upwards  by  that  muscle,  the  biceps,  and  the  brachialis 
anticus.  The  median,  or  ulnar  nerves,  especially  the 
latter,  may  be  severely  damaged. 

_  2.  The  "T-shaped  fracture  "  is  but  a  variety  of  the 
lesion  just  noted.  In  addition  to  the  transverse 
fracture  above  the  condyles,  there  is  also  a  vertical 
fracture  running  between  the  two  condyles  into  the 
joiut.  The  lower  fragment  is  thus  divided  into  two 
parts.  The  displacement  is  the  same.  The  fracture 
is  very  usually  due  to  a  fall  upon  the  bent  elbow  and 
here  possibly  also  the  tip  of  the  olecranon  acts  as 
a  wedge,  producing  the  transverse  fracture,  while  the 
prominent  ridgc  along  the  middle  of  the  greater 
sigmoid  cavity,  acting  as  a  second  wed-e,  produces 
the  vertical  fracture  into  the  joint. 

3,  4,  and  .^).  Kor  surgical  ])urposcs  it  is  well  to 
limit  the  term  "condyle"  to  such  parts  of  the 
extremity  of  the  humerus  as  are  within,  the  capsuh', 
and  the  term  "  epicondyle  »  to  such  parts  of  the  lowr 
projections  of  the  bone  a,s  are  without  tli(^  joint. 

In  the  so-c,-il!(,d  fracture  of  the  iniin-  mv^h/h', 
the  lmo  of  separation  generally  commen(:<.s  about  half 
an  incli  abov.;  the  tip  of  the  epicondyh."  (and,  thcn4ore, 
Out,sHle  the  Joint),  and  running  obli,|uely  outwards 
flii-ou,-l,  the  o!e,Ta,nou  and  cor.Mioid  foss;,.,'  enters  the 
■■uiiculatioa  through  thecentn^.f  th,.  (roch Icar  surface 
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(Hamilton).  The  fragment  is  often  displaced  a  little 
upwards,  backwards,  and  inwards,  the  ulna  going 
with  it. 

In  the  fracture  of  the  external  condyle  the  line 
commences  also  above  the  epicondyle  and  outside 
the  joint,  and  running  downwards  enters  the  joint 
visually  between  the  trochlear  surface  and  the  surface 
for  the  radius.  The  displacement  is  trifling  and 
inconstant. 

On  account'  of  its  insignificant  size,  a  fracture 
of   the    external    epicondyle    is    scarcely  possible. 
Fractures  of  the  inner  epicondyle  are,  however,  quite 
common,  the  joint  remaining  free.    This  epicondyle 
exists  as  a  distinct  epiphysis,  wliich  unites  at  the  age 
of  eighteen,  and  which  at  any  time  before  that  age 
maybe  separated  from  the  bone  by  direct  injury  or 
muscular  violence.    Owing  to  the  dense  aponeurotic 
fibres  that  cover  the  part,  much  displacement  of  the 
fragment  is  uncommon.     When  displacement  exists, 
it  is  in  the  general  line  of  the  common  flexor  muscles 
that  arise  from  the  tip  of  the  process. 
,    6.  The  lower  epiphyds.    The  line  of  this  epiphysis 
is  nearly  horizontal,  running   across  the   bone  just 
above  the  tips  of  the  two  condyles.     It  presents 
several  ossific  nuclei,  which,  with  the  exce]>tion  of  the 
nucleus  for  the    inner  epicondyle,  unite  with  the 
main  bone  about  the  seventeenth  year.  Thus,  after  the 
a"e  of  seventeen  the  growth  of  the  bone  must  depend 
upon  the  activity  of  the  upper  epiphysis,  which  does  not 
unite  until  twenty.     Excision  of  the  elbow,  therefore, 
after  the  sixteenth  or  seventeenth  year,  will  not  be 
followed  by  arrest  of  development  in  the  limb,  even  if 
tho  epiphyseal  line  has  been  transgressed  by  the  saw. 
Several  cases  are,  however,  reported  of  marked  arrest 
of  <rrowth  in  the  limb  following  injuries  to  the 

lower  epiphysis  before  the  sixteenth  year,  and  to  the 
upper  ej.iphysis  before  twenty.      Since  the  epiphyseal 


Chap.  XIII.I 


liEClO.V  OF  El  BO  IK 


247 


line  is  almost  wholly  witliiu  the  capsule,  it  follows 
that  but  little  displacement,  other  than  a  slight 
movement  backwards,  is  consequent  upon  the  separa- 
tion of  the  mass. 

Fractures  of  tlio  olecranon  are  commonly  due 
to  dn-ect  violence,  and  in  a  few  cases  to  severe  indirect 
viol(Mice  applied  to  the  lower  end  of  the  humerus  or 
upper  end  of  the  ulna.  Instances  of  fracture  by 
muscular  action  are  few,  and  open  to  some  question. 
The  fracture  is  most  commonly  met  with  about  the 
middle  of  the  process,  just  where  it  begins  to  be 
constricted,  and  is  usually  transverse  in  direction.  The 
amount  of  displacement  effected  by  the  triceps  varies, 
and  depends  upon  the  extent  to  which  the  dense 
periosteum  about  the  process  and  the  ligaments  that 
are  attached  to  it  are  torn. 

The  olecranon  is  developed  mainly  from  the  shaft 
of  the  ulna.  There  is  a  small  epiphysis,  however,  at 
the  summit  of  the  process  which  joins  the  rest  of  the 
olecranon  at  the  age  of  seventeen.  In  young  subjects 
this  epiphysis  may  be  separated  by  violence,  or  the  car- 
tilaginous olecranon  may  be  dissevered  from  the  rest 
of  the  bone.  The  common  fracture  of  the  adult  ole- 
cranon does  not  follow  the  epiphyseal  line. 

Fractui-c  of  tlie  coronoid  process  is  an 
extremely  rare  accident.  It  is  impossible  to  under- 
stand how  the  process  can  be  torn  oil"  by  the  action 
of  the  brachialis  anticus,  as  some  niiiintain,  since  that 
muscle  is  in.serted  rather  into  the  ulna  at  the  bas('  .if 
the  projection,  than  into  tiie  process  itself.  Nor  c-ui 
it  be  sejiarated  as  an  epij.hysis,  as  supposed  ],y  oMiei's, 
since  it  rhies  riot  exist  as  such. 

Fraclurcs  of  llie  head  or  nock  of  llic  radius 
are  rare,  and  occur  usually  witli  disloc;ition  or  olJier 
severe  injury.  Tlie  head  is  couunoidy  found  sjilit  or 
starred,  .-ind  llm  !(!sion,  if  limilcd  to' the  IicimI,  roidil 
Ii.'ii-dly  1m:   rli.-ignoscd.       The  upper  cpiplivsis  of  tlie 
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radius  is  entirely  witliin  the  limits  of  the  annular 
ligament,  and  could  scarcely  be  separated  in  a  simple 
lesion.  It  is  a  mere  disc  of  cartOage  joining  the  shaft 
at  the  age  of  seventeen.  When  the  neck  is  broken 
the  upper  end  of  the  lower  fragment  is  drawn  well 
forwards  by  the  biceps  muscle. 

llesection  of  the  elbow  may  be  performed  in 
many  ways.    In  all  procedures  there  is  danger  of 
injuring  the  idnar  nerve,  and  some  little  difficulty 
often  in  clearing  the  prominent  internal  condyle.  Tf 
the  knife  be  kept  close  to  the  bone,  no  vessel  of  any 
magnitude  should  be  divided.    The  muscles  most  dis- 
turbed are  the  triceps,  anconeus,  supinator  breyis, 
extensor  carpi  ulnaris,  extensor  carpi  radialis  brevior, 
and  brachialis  anticus.    It  is  most  important  to  pre- 
serve the  periosteum  over  the  olecranon,  so  that  the 
triceps  may  still  have  some  attachments  to  the_  fore- 
arm    It  is  never  necessary  to  divide  the  insertion  of 
the  brachialis  anticus,  still  less  of  the  biceps,  although 
some  few  fibres  of  the  former  muscle  may  be  separated 
in  removing  the  upper  surface  of  the  ulna.    By  the 
subperiosteal  method  the  periosteum  is  carefully  peeled 
off  from  all  the  parts  to  be  resected,  and  is  preserved. 
By  this  means  the  triceps  retains  a  hold  upon  the 
ulna,  and  the  restoration  of  the  joint  is  more  complete. 
The  functions  of  the  joint  may  be  well  restored  atter 
resection,  especially  when  performed  by  the  subperios- 
teal method,  but  it  would  appear  that  after  no  method 
are  the  anatomical  details  of  the  joint  reproduced. 
Thus,  in  a  successful  case,  the  new  joint  will  assume 
the  bimalleolar  form,  and  will  resemble  the  ankle 
rather  than  the  elbow  joint.    The  humems  throws 
out  two  malleoli  on  the  sites  of  the  normal  condyles, 
and  in  the  concavity  between  them  the  ulna  and  radnis 
are  received.     Between  the  ulna  and  the  humerus 
,iew  ligaments  fonn,  and  a  new  annular  ligament  for 
the  radius  is  also  developed. 
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CHAPTER  XIV. 

THE  FORE-ARM. 

Surface  anatomy  At  its  upper  lialf,  and 

especially  in  its  upper  third,  the  limb  is  much  wider 
in  its  transverse  than  in  its  antero-posterior  diameter. 
A  horizontal  section  through  this  pai-t  will  show  a 
cut  surface  that  is  somewhat  oval  in  outline,  and 
is  at  the  same  time  flattened  in  front  and' more 
convex  behind.    This  outline  is  best  seen  in  muscular 
suljjects,  and  depends  chiefly  upon  the  development  of 
the  lateral  masses  of  muscle  that  descend  from  the 
condyles.    In  tlie  non-muscular-,  the  limb,  even  in  its 
highest  parts,  tends  to  assume  a  rounded  rather  than 
an  oval  outline.     In  women  and  children,  also,  the  limb 
IS  round,  owing  to  the  comparatively  slight  develop- 
ment of  the  lateral  muscular   masses,  and  to  the 
accumulation  of  fat  on  the  front  and  back  of  the  limb. 
The  posterior  surface  of  the  fore-arm  in  a  vigorous 
subject  presents  along  its  outer  border  a  prominence 
formed  by  the  supinator  longus  and  the  two  radial 
e.\tensors,  which  l)econie  tendinous  below  the  centre 
of  that  bord(;r.    On  tlu)  lower  third  of  tliis  edge  is  a 
slight  emiiumce,  directed  o1)liquely  downwards,  out- 
wards, and  forwards,  and  due  to  the  crossing  of  tlio 
extensors  of  the  thumb.     In  the  middle  of  Uie  pos- 
terior surface   is  another   ehjvation,   running  down 
from    the    outer    condyle,   and    formed    muhdy  by 
the  e.\tensor  comnuinis.    To  the  inner  side  of  this 
ernjn<;nco  is  a  gi'oove,  well  seen  in  tlu)  very  muscular, 
that  indicates  the  posterior  l)nrdcr  of  th(!  uhia.  'I'lii) 
ulna  IS  subcutaneous  throngliout  its  en  tin;  r.Ktcnt,  and 
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can  be  readily  examined.    The  upper  half  of  the  radius 
is  too  deeply  placed  to  be  well  made  out,  but  the 
lower  half  of  the  bone  can  be  easily  felt  beneath  the 
skin.    The  course  of  the  radial  artery  is  represented 
by  a  line  drawn  from  the  outer  border  of  the  biceps 
tendon  at   the  bend  of  the  elbow  to  the  narrow 
interval  between  the  scaphoid  bone  and  the  extensor 
tendons  of  the  thumb.    The  middle  and  lower  thirds 
of  the  ulnar  artery  follow  a  line  from  the  inner  con- 
dyle to  the  radial  side  of  the  pisiform  bone.  The 
upper  third  would  be  represented  by  a  line  drawn  from 
the  middle  of  the  bend  of  the  elbow  to  meet  the  first 
line  at  the  iunction  of  the  upper  and  middle  thirds  of 
the  inner  border  of  the  fore-arm.    Such  a  line  would 
be  slightly  curved,  with  its  concavity  outwards.  The 
tendons,  etc.,  that  can  be  demonstrated  at  the  lower 
extremity  of  the  fore-arm  will  be  considered  in  the 
description  of  the  wrist. 

Vessels.— It  is  well  to  note  the  very  free  anasto- 
moses that  exist  along  the  greater  part  of  the  limb 
between  the  ulnar  and  radial  arteries.    This  fact  was 
illustrated  by  a  case  under  my  care,  some  time  ago,  m 
the  London  Hospital.    A  seaman  had  inflicted  upon 
his  left  fore-arm  three  deep  transverse  wounds  across 
the  front  of  the  limb  with  a  sharp  knife.    The  wounds 
were  about  U  inches  apart.    Tlie  radial  artery  was 
divided  in  each  of  the  wound.s,  and  that  vessel,  there- 
fore, presented  six  cut  ends.    It  would  appear  to  be 
sufficient  to  ligature  the  proximal  and  distal  ends  ot 
the  wounded  vessel,  and  to  leave  the  two  isolated 
portions  of  the  artery,  each  about  1^  inches  in  length, 
alone.    I  applied  ligatures  to  five  of  the  divided  ends 
Icavin"  the  lower  end  of  the  upper  isolated  piece  of 
the  artery  untied,  and  watched  the  eflect.    During  the 
course  of  the  day,  when  the  man  had  rallied  from  the 
profound  faintiiess  due  to  tlie  great  loss  of  bloofl  he 
had  experienced,  copious  bleeding  took  place  from  tins 
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single  unsecured  end  of  tlie  vessel,  and  it,  of  cour.se 
liad  also  to  be  tied.  ' 

There  is  a  singular  absence  of  large  blood-vessels 
or  nerves  along  the  posterior  asjject  of  the  fore-arm 
and  It  IS  significant  that  this  is  the  aspect  of  the  limb 
most  exposed  to  injury.  For  a  hand's-breadth  below 
the  olecranon  there  is  almost  an  entire  absence  of 
superheial  ^  eins. 

The  mecUaii  nerve  passes  between  the  two 
heads  o  the  pronator  teres,  and  may  possibly  be  com- 
pressed by  that  muscle 

e. 


when  in  vigorous  ac 
tion.  In  this  way 
may  be,  pe-rhap.s,  ex- 
plained the  cramp  on 
the  flexor  side  of  the 
limb  that  sometimes 
occurs  after  certain 
violent  exercises.  The 
amoimt  of  muscular 
ti.s.sue  in  tlie  deep 
head  of  the  muscle 
varies  considerably. 

The  bones  oftiie 
I  fore-arm.  —  Trans- 
verse sections  of  the 
litnb  at  various  levels 
show  tliat  tlie  radius 
and  ulna  are  in  all 
P'l-rts  nenrei-  to  tlu; 
pose,(n-ior  than  tin;  an- 
terior aspect  of  the 
fixtreniity  (Figs. 


^''v  ^'-r:^,  TransverRe  Section  throiifrU 

(  he  middle  ot  I  he  rore-nrm  (Braime): 
<«,  nndiiis:  h,  ulna;  c,  siipiimtcr  loiifjiia-  rf 

cliKifoimii  ;  ,  I  (  xcr  eiirpi  iilmn-ia;  /,  lli^xm- 
pn.ruiiiliis  iliKil„nuii  ;  /,:,  v^U  n^m  n„  pi 
iiliinriH;  (,  cxtcn.'ior  iudii-is  ;  7w,  cKlcimnr 
"in. 11. II  cliKiU  ;  cxicnHni-  coiiiMiuiiis  ilii-i- 
liii  iiiii  ;   (I.  .■xlciipor  nsKis  iiml  cxlriisor 

S<'i'lllllll     llll.CJ-lllKlli    IKilliciK;    ,;,  (..xl.I'll'^nr 

riin,i  nuliiilis  hrrvk,,-;  r,  cxinisi;!'  cmii 
i.'iili.-ilis  loiiuin.-:  «,  pi-di.iiliir  niiiii  [,■.■,  .<■ 
I,  riilnl  vi'Hii'Ls  1111(1  iii'i  vi';  ^,  uliiiu- vcsHi'lB 
mill  iici-vL'. 


,  -       ..      2  . 

find  Tliis  relation  is  the  more  nKirkc.l  the  hi-Iicr 

lip  the  section.  The  two  bones  „re  nc.uvst  to  the  centre 
or  t  u.  hmb,  :,,bout  the  lower  end  of  tlie  mi.ldle  tliird. 
At  the  npp,.,.  j,;,,t  (,f  |1„,  F„i-...;,,nn  thi'  mnsc'lcs  am 
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found  mainly  at  the  sides  and  in  front.    The  lower  tlie 
section  proceeds  down  the  limb,  the  less  will  the  bones 
be  covered  at  the  sides,  and  the  more  equally  will  the 
soft  parts  be  found  distributed  about  the  anterior 
and  posterior  aspects  of  the  limb.     It  will  be  noticed 
that  where  one  bone  is  the  most  substimtial  the  otlier 
is  the  most  slender,  as  near  the  elbow  and  wrist ;  and 
that  it  is  about  the  centre  of  the  limb  that  the  two 
are  most  nearly  of  equal  strength      The  proximity 
of  the  two  bones,  and  especially  of  the  ulna,  to  tl  e 
posterior  aspect  of  the  limb  permits  them  to  be  easily 
examined  from  that  surface,   while  it  is  from  the 
same  aspect  that  resections  and  other  operations  upon 
the  bones  are  most  readily  performed.    It  ^mU  be 
understood,  moreover,  that  in  compound  fractures 
due  to  penetration  of  fragments,  the  wound  is  moio 
usually  on  the  posterior  aspect  of  the  limb. 

The  important  movements  of  pronation  and  stipi- 
naiion  take  place  between  these  bones,  aiul  roimd  au 
axis  corresponding  to  a  line  drawn  through  the  head 
of  the  radius,  the  lower  end  of  the  uhia,  and  the 
metacarpal  bone  of  the  -ng-hnger.  Pronation 
mainly  checked  by  the  lower  and  middle  parts  of  the 
n  "  sseous  memLane,  the  postei-ior  ^f-^'^^^ 
nient  the  inner  part  of  the  posterior  bgameiit  of  the 
:^:St,  and  the  opposition   of   the   bones.  Sui.u.v 
tion   is    chiefly    limited    by    the    losyest   fabies  ot 
:   ir^erosseous  membrane,  the  anterior  radio-ulnar 
1  Ivment,  and  the  internal  lateral  ligament  ot  the 
S     "The  chief  influence  in  checking  _ supmatiou 
not  to  be  found  in  ligament  at  all,  but  -  Jlie  con- 
tact of  the  posterior  edge  of  the  sigmoid  cavity  of  the 
racius  with  the  tendon  of  the  extensor  carpi  ulnar.s 
Hii  in  the  -roove  between  the  styloid  process  and 
ti  e  r  ^  c   1  ad  of  the  ulna  "  (H.  Morris).    Of  the  two 

"."uents,  supination  is  ^1-  niore  jwer  u  h 
is  Ulustrated  in  many  ways,    lu  usmg  a  scicnn 
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Of  a  gimlet  tlic  movements  of  pronation  and  supination 
are  conspicuously  involved,  but  the  main  force  is 
applied  during  supination.  It  is  significant  that  the 
thread  of  a  corkscrew  is  so  turned  that  it  shall  be  in- 
serted by  supination  rather  than  by  pronation. 

The  only  position  in  which  the  two  bones  are 
parallel  to  one  another  is  in  the  mid-position  between 
pronation  and  supination.  It  is  in  this  posture  only 
that  the  interosseous  membrane  is  uncoiled  throughout. 
Hence  the  selection  of  this  position  in  the  adjustment 
of  most  fractures  of  the  fore-arm.  The  interosseous 
space  IS  an  u-regular  ellipse,  a  little  larger  below  than 
above.  It  IS  narrowest  in  full  pronation,  widest  in 
supination,  and  nearly  as  wide  in  the  mid-position. 

It  may  be  noted  that  the  oblique  ligament  tends 
to  resist  forces  that  would  drag  the  radius  away  from 
the  humerus,  and  takes  the  place  and  the  function  of 
a  direct  ligament,  passing  from  the  humerus  to  the 
radius,  while  the  interosseous  membrane,  from  the 
obliquity  of  its  fibres,  makes  the  ulna  take  a  share  in 
the  strain  put  upon  the  radius  when  that  bone  is 
forced  upwards,  as  in  resting  on,  or  pushing  with,  the 
palm. 

Fi-actHi-cs  of  the  rorc-nrin — The  two  bones 
are  more  often  broken  together  tlian  is  either  the 
radius  or  the  ulna  alone.  The  radius,  when  broken 
alone,  is  usually  fractured  by  indirect  violence,  since 
It  receives  more  or  less  entirely  all  .shocks  transmittal 
from  the  hand.  The  ulna,  on  the  contrarv,  is  more 
often  broken  by  direct  violence,  it  I)eing  the  more  snper- 
hcial  and  exposed  of  the  two  bones.  '  For  example,  in 
raising  the  arm  to  ward  olF  a  blow  from  th<^  luiad,  tlu; 
iiina  becomes  uppermost.  When  the  two  bones  are 
broken  tog(!ther,  tiie  violence  may  be  direct  oi-  indirect. 
iVIalgaigne  reports  a  case  wluire  both  bones  were  broken 
by  muscular  violence  in  a  patient  while  .shovelling 
earth.    Here  the  bones  probably  were  broken  between 
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the  two  opposed  forces  represented  by  the  biceps  and 
brachialis  anticus  above  and  the  weight  of  the  loaded 
shovel  in  the  hand  below.    When  both  hones  are 
broken  and  the  fractures  are  oblique,  shortening  may 
be  produced  by  the  united  action  of  the  flexors  and 
extensors.    The  displacement  varies  greatly,  and  de- 
pends rather  upon  the  direction  of  the  violence  than 
upon  muscular  action.   Thus  Hamilton  says  :     I  have 
seen  the  fragments  deviate  slightly  in  almost  every 
direction."    If  union  be  delayed,  the  delay  is  usually 
in  the  radius,  since  it  is  the  more  mobile  of  the  two 
bones     When  the  radius  alone  is  broken  (1)  between 
the  insertions  of  the  biceps  and  pronator  teres  the 
upper  fragment  is  flexed  by  the  biceps  and  fully 
s^pinated  by  that  muscle  and  the  sma  supmator. 
The  lower  fragment  will  be  pronated  by  the  two  pro- 
nators, and  drawn  in  towards  the  ulna  by  means 
of  those  muscles.     If  such  a  fracture  be  put  up 
mth  the  hand  midway  between  the  prone  and  supme 
position,  the  following  evils  result:  the  ^^PPe^-  f^'^S" 
S^But  is  fuUv  supinated  by  the  muscles ;  the  lo^ver 
Sa^ment  is  placed  in  the  mid-position  by  the  splints. 
It  follows  that  the  proper  axis  of  the  bone  is  not  repro- 
duced and  the  use  of  the  biceps  and  supmator  brevis 
'rsupinators  is  entu-ely  lost    Thus  patients  so^reat.d 
usually   recover  with   great  loss   m   the   po^^  el  ot 
supSion;  and  to  avoid  this  ill  result,  it  is  advised 
to  put  the  imb  up  in  full  supination,  so  that  the  t^^o 
fra^nen  s  may  unite  in  their  proper  axis,  the  upper 
fragment  being  supinated  by  the  muscles,  the  lower 
iw  the  splints.    (2  When  the  fracture  is  between  the 
hLrtlons  o   thi  two  pronators,  the  upper  fragment 
ay  be  carried  a  little  forwards  by  the  biceps  and  pro- 
ator  teres  and  drawn  towards  the  ulna  by  the  lattci 
muscle   The  bone  will  probably  be  in  the  "-l-posi  ion 
the   two    supinators   (biceps  and  supinator  bre 
attached    to    the    fragn^ent    being    more    oi  less 
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neutralised  by  the  pronator  that  is  also  connected 
with  It.  The  lower  fragment  will  be  adducted  to 
tlie  ulna  by  the  pronator  quadratus,  and  its  upper 
end  will  be  still  further  tilted  towards  that  bone 
l.y  the  action  of  the  supinator  longus  upon  the 
styloid  process.  When  the  ulna  is  broken  alone 
tor  example,  about  its  middle,  the  upper  ivJ- 
ment  may  be  drawn  a  little  forwards  by  the 
l.rachiahs  anticus,  while  the  lower  fragment  will  be 
.■.u-ned  towards  the  radius   by  the    pronator  quad- 

The  displacement,  however,  in  all  cases  is  in- 
l.ienced  as  much  by  the  direction  of  the  violence  as 
l.y  the  action  of  muscles.     When  the  fragments 
.tter  fracture  of  one  or  of  both  bones,  fall  in  towards 
10  another,  so  as  to  meet  across  the  interosseous 
^i.ice,  attempts  are  sometimes  made  to  separate  the 
broken  ends  and  to  preserve  the  integrity  of  the  space 
by  the  use  of  graduated  pads.    These  pads,  however, 
If  supplied  with  sutJicient  force  to  sej.arate  the  fra-! 
I'lents,  wi  1  probably  compress  one  or  both  of  the 
arteries  of   the  limb,   and  cause  great  distress  by 
pressure  upon  the  median  nerve. 

Tlie  fact  that  tlie  bidk  of  the  venous  blood  of  the 
fore-ai-m  is  returned  by  surface  veins  may  explain  the 
ready  occurrence  of  severe  .edema  in  the  limb  when 
tractim,s  are  treatc.l  with  improperly-applied  splints 

t^  t      ^'""T'"^}'  that  gangrene  of  the 

hmb  a  a  result  of  improper  treatment,  is  more  com- 
mon after  fracture  of  the  forewarn,  than  after  fiucture 
m  any  other  part. 

tion^\"f"H"'''f""  fore-:n-.n._Tn  amputa- 

tion of   tl,o  fore-arm  by  double  translixion  (laps,  at 
about    he  upper  part  of  the  middle  tbini  the  parts 
ouM  bn  cut  m  the  foHowing  manner  :  (),,  the  fa':,.  „(' 
the  anterior  flap  wouhl  be  seen  from  without  inwards 
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tlie  supinator  longus  (cut  the  whole  length  of  the  flap), 
then  the.  flexor  sublimis  (cut  to  a  like  extent),  and, 

lastly,  the  flexor  carpi  ul- 
naris.     Between  the  supi- 
nator longus  and  the  flexor 
sublirais  the  divided  end  of 
the  pronator  teres  is  seen  ; 
and  between  the  flexor  suV)- 
limis  and  the  skin  would 
lie  the  flexor  carpi  i-adialis 
and  the  palmaris  longus. 
The  latter  would  appear  as 
a  tendon    at    the  inner 
border  of  the  flap.    In  the 
angle    between    the  two 
flaps  would  be  found  in 
front  of  the  radius  a  little 
of  the  flexor  longus  poUi- 
cis,  and  in  front  of  the  ulna, 
the  flexor  profundus,  the 
latter  cut  much  the  longer. 
Quite  close  to  the  radius, 
and  for  the  most  part  behind 
it,  would  be  the  lowest  part 
of  the  small  supinator,  while  behind  the  ulna  would 
be  the  cut  fibres  of  the  upper  end  of  the  extensor 
ossis.     On  the  face  of  the  posterior  flap  would  be 
seen  from  without  inwards  the  extensor  carpi  radialis 
longior  and  brevior,  the  extensor  comnniuis,  the  ex- 
tensor of  the  little  finger,  and   the  extensor  carpi 
ulnaris.     The  radial  artery  will  run  the  whole  length 
of  the  anterior  flap,  and  be  cut  near  its  outer  bonhn- 
to  the  inner  side  of  the  supinator  longus.    The  ulnar 
artery  will  be  cut  shorter,  will  be  in  front  of  the  bone, 
a,ad  between  the  flexor  sublimis  and  Hexnr  profundus. 
The  anterior  interosseous  vessels  will  be  divided  im- 
mediately in   front    of  the  interosseous  membrane. 


Fig.  25. — A  Transverse  Section 
tljvough  the  lower  tliird  of  the 
Fore-arm.  (Brauue). 

fi,  Itndiiis;  6,  ulna:  c.  supinator lonsiis  ; 
d,  llcxor  lonirus  pollieis:  c,  flexor 
carpi  radialis;  /,  palmaris  longus; 
g,  flexor  BUliliiuis  digitoruni  ;  h, 
"flexor  rarpi  ulnaris;  i,  flexor  pro- 
fundus difitornni ;.;,  pronator  quad- 
ratns;  fc,  extensor  carpi  ulnaris; 

1,  extensor  indicis ;  1/1.,  extensor 
minimi  dif-'iti ;  »,  extensor  com- 
munis dii-'itorum;  o,  extensor  se- 
enndi  inieriiodii  pollieis;  )),  exten- 
sor primi  internodii  pollieis;  q, 
extensor  carpi  radialis  brevior;  r, 
extensor  carpi  radialis  lonprlor.witli, 
in  front  ot  it.  the  exteii^'or  ossis 
met.acarpi  pollieis;  I. radial  vessels; 

2,  uluar  vessels ;  a,  median  nerve. 
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Tlie  posterior  interosseous  vessels  will  be  cut  long, 
and  will  be  found  between  the  snperiicial  and  deep 
muscles. 

Fig.  25  shows  the  relation  of  the  parts  as  they 
would  be  cut  in  a  circular  amputation  of  the  limb 
through  the  lower  third. 


CHAPTER  XV. 

THE   WRIST  AND  HAND. 

Slu-lace  anatomy — The  following  structures 
can  be  made  out  about  the  vn-ist :  Commencing  at 
the  outer  side,  the  lower  extremity  and  styloid  process 
of  the  radius  can  be  well  defined.  The  bone  is  here 
superficial  in  front  and  behind.  The  styloid  process 
lies  more  antei-iorly  than  does  the  corresponding 
process  of  the  ulna,  and  also  descends  about  half  an 
inch  lower  down  the  limb.  The  outer  surface  of  the 
radius  at  the  wrist  is  orcssed  by  the  tendons  of  the 
extensor  o.ssis  metacarpi  and  extensor  primi  inter- 
nodii  pollicis.  These  are  very  distinct  when  the 
thumb  is  abducted,  and  the  slit-like  interval  between 
the  two  can  be  felt.  About  the  centre  of  the  front  of 
the  wrist  is  the  pahnaris  longus  tendon,  which  is  usually 
the  most  conspicuous  of  the  tendons  on  this  aspec't 
of  the  joint.  It  is  rendered  most  proiuinout  when  the 
wrist  is  a  little  flexed,  the  fingers  and  thuml)s  ex- 
tended, and  the  thenar  and  hvpothenar  eminences  as 
much_  Jippro.xi mated  as  possible.  A  little  to  its  outer 
si(le  IS  the  larger  but  less  prominent  tendon  of  the 
flexor  carpi  radialis.  In  the  narrow  grndve  l)ctw(>en 
tlif'se  two  tendons  lies  the  median  nerve,  and  on  the 
radial  sido  of  tiie  (lexor  carpi  radialis  is  the  radial 
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artery.*  Towards  tlie  inner  border  of  tlie  wrist  the 
flexor  carpi  ulnaris  tendon  is  evident,  descending  to 
the  pisiform  bone.  It  is  rendered  most  distinct  when 
the  wrist  is  slightly  flexed,  and  the  little  finger  pressed 
forcibly  into  the  palm.  In  the  hollow  which  this 
posture  produces  between  the  last-named  tendon  and 
the  palmaris  longus  lie  the  flexor  sublimis  tendons,  and 
iust  to  the  radial  side  of  the  flexor  carpi  ulnaris  the 
ijulsations  of  the  ulnar  artery  can  be  felt.  Beneath 
the  thin  skin  in  front  of  the  wrist  a  part  of  the  plexus 
of  veins  can  be  seen  that  end  in  the  median  and 
antei'ior  ulnar  trunks. 

At  the  back  of  the  wrist  the  following  tendons  can 
be  readily  distinguished  from  without  inwards  :  the 
extensor  secundi  internodii,  the  extensor  communis, 
and  the  extensor  carpi  ulnaris.    Of  these,  the  most 
prominent  is  the  first-named.     It  is  rendered  most 
distinct  when  the  thumb  is  forcibly  abducted  and 
extended     The  tendon  leads  up  to  a  small  but  promi- 
nent bony  elevation  on  the  back  of  the  radius  that 
marks  the  outer  border  of  the  osseous  groove  for  its 
reception.    This  tendon,  when  it  reaches  the  radius 
points  to  the  centre  of  the  posterior  surface  of  that 
bone,  and  indicates  also  roughly  the  position  of  the 
interval  between  the  scaphoid  and  semilunar  bones. 
The  lower  end  of  the  ulna  is  very  distinct.     \V  hen 
the  hand  is  supine,  its  styloid  process  is  exposed  at 
the  inner  and  posterior  aspect  of  the  wnst  to  the 
inner  side  of  the  extensor  carpi  ulnaris  P,™"^ 
tion   however,  the  process  is  rendered  less  distinct, 
while  the  head  projects  prominently  on  the  postenor 
part  of  the  wrist,  and  is  found  to  lie  between  the 
tendons  of  the  extensor  carpi  ulnaris  and  extensoi 
minimi  digiti. 

fom..i.ition  of  the  so-called  "double  puUe. 
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The  wrist  joint.—TliG  tip  of  the  styloid  process 
ot  the  uhia  corresponds  to  tlie  line  of  the  wrist  joint 
and  a  knde  entered  below  that  point  would  enter  the 
articulation.  A  knife  entered  horizontally  just  below 
the  tip  of  the  styloid  process  of  the  radius  would 
iut  the  scaphoid  bone.  A  line  drawn  between  the 
two  styloid  processes  would  slope  downwards  and 
outwards,  its  two  extremities  would  represent  the 
extreme  inferior  limits  of  the  radio-carpal  joint,  and 
would  fairly  correspond  to  the  chord  of  the  arc 
for.ned  by  the  line  of  that  joint.  The  line  between 
the  sty  Old  processes  would  be  nearly  half  an  inch 
below  the  summit  of  the  arch  of  the  wrist  joint 

There  are  several  folds  in  the  skin  on  the  front  of 
the  wrist;  of  these,  the  lowest  is  the  most  distinct 
It  IS  a  httle  convex  downwards,  precisely  crosses  the 
neck  ot  the  os  magnum  in  the  line  of  the  third  meta- 
carpal bone  (Tillaux),  and  is  not  quite  three-quarters 
ot  an  mch  hehw  the  arch  of  the  wrist  joint  It  is 
about  half  au  inch  above  the  carpo-mctacarpal  joint 
iHie,  anri  indicates  very  fairly  the  upper  border  of  the 
anterior  annular  liyament. 

The  palmar  surface  of  Ua.nd.~Th^,  palm  is  con- 
cave m  the  centre  where  the  skin  is  adherent  to  the 
palmar  fascia.    This  "  hollow  of  the  hand  "  is  of  some- 
what triangular  outline,  with  the  apex  upwards.     ( )u 
nthor  side  are  the  thenar  and  hypothenar  eminences. 
At  the  upper  end  of  the  former  eminence,  a  bony  pro- 
joc  ion  ,s  felt,  .,nst  lielowand  internal  to  the  radi.l 
styloid  proces.s,  th,-,,t  is  formed  by  the  tubercle  of  the 
•scaphoid  and  n-lge  on  the  trapezium.     The  interval 
separating  these  twr,  prowesses  of  bone  ...uuiot  always 
be  made  out.  At  I,],,,  npper  e.xlromily  of  M„.  hvpothennr 
eminence  ,s  the  prnj.nf.ion  of  the  pisirnrm  1 'one,  miuI 
jnst  be  ow  It  the  nnn-Form  process  can  be  idcntifi,,!. 
Below  the  hol  ow  of  I  he  p.-Uni,  and  npj.osil,.  ( he  clefts 
between  the  four  lingers,  tJiree  IKile'  elevations  arc 


26o 


Surgical  Applied  Anatomy.    [Chap.  xv. 


seen,  especially  when  the  first  phalanges  are  extended, 
and  the  second  and  third  are  flexed.    These  corre- 


Fig.  26.— Surface  Markings  ou  tlie  Palm  of  t.lic  Hand. 
Tlio  iLick  black  lines  reiirLStMit.  tlio  cbioC  crcnsos  on  the  skin. 


spond  to  the  fatty  tissue  between  the  flexor  tendons 
and    the   digital   slips  of  the  palmar  fascia.  The 
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grooves  that  may  be  seen  to  separate  the  elevations 
correspond  to  those  slips. 

Of  the  many  creases  in  the  skin  of  the  palm 
three    require    especial    notice.      The    first  starts 
at  the  wrist,  between  the  thenar  and  hypothenar 
emmences,  and  marking  off  the  former  eminence 
trom  the  palm  ends  at  the  outer  border  of  the 
hand  at  tlie  base  of  the  index  finger.    The  second 
told  IS  shghtly  marked.     It  starts  from  the  outer 
border  of  the  hand,  where  the  first  fold  ends.    It  runs 
obliquely  inwards  across  the  palm  with   a  marked 
inclination  towards  the  wrist,  and  ends  at  the  outer 
limit  of  the  hypothenar  eminence.    The  third,  lowest 
and  best-mai-ked  of  the  folds  starts  from  the  little 
elevation  opposite  the  cleft  between  the  index  and 
middle  fingers,  and  runs  nearly  transversely  to  the 
ulnar  border  of  the  hand,  crossing  the  hypothenar 
eminence  at  the  upper  end  of  its  lower  fourth  An 
unimportant  crease  running  obliquely  from  the  third 
to  the  second  fold  gives  to  these  markings  the  outline 
of  the  letter  M.    The  first  fold  is  produced  by  the 
opposition  of  the  tliumb,  the  second  mainly  by  the 
bending  simultaneously  of  the  metacarpo-phalangeal 
jomts  of  the  first  and  second  fingers,  and  the  third  by 
the  flexion  of  the  three  inner  fingers.    The  second 
told,  as  it  crosses  the  third  metacarpal  bone,  about 
corre.spond.s  to  the  lowest  point  of  the  superficial 
i>almar  arch.    The  third  fold  crosses  the  neckj  of  the 
metacarpal  bones,  and  indicates  j.retty  nearly  the 
"pper  limits  of  the  synovial  sheaths  for  the  flexor 
.Tidons  of  the  three  outer  fingers.     A  little  wav 
-low  this  fo  ri  the  palmar  fascia  breaks  up  into  its 
tour  shps,  aiKl  midway  between  the  f.,ld  and  the  web.s 
o    the  hngers   lie  the  metacarpo-phalan-eal  joints 
<Jt  the  transverse  folds  acro.ss  the  fronts  of  tlu.  lin-ers 
corresponding  to  the  metacarpo-phalMn-..al  and  phalan- 
geal joints,  the  highest  is  single  for '  the  index  and 
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little  finger,  and  double  for  the  other  two.  It  is 
placed  nearly  three-quarters  of  an  inch  below  the 
corresponding  joint.  The  middle  folds  are  double  for 
all  the  fingers,  and  are  exactly  opposite  the  first  inter- 
phalangeal  joints.  The  lowest  creases  are  single,  and 
are  placed  a  little  above  the  corresponding  joints  (L  to 
2  mm.,  according  to  Paulet).  There  are  two  single 
creases  on  the  thumli  corresponding  to  the  two  joints, 
the  higher  crossmg  the  metacarpo-phalangoal  articula- 
tion obliquely.  The  free  edge  of  the  welj  of  the  fingers, 
as  measured  from  the  palmar  surface,  is  about  three- 
quarters  of  an  inch  from  the  metacarpo-phalangeal 
joints.  The  superficial  palmar  arch  may  be  repre- 
sented by  a  curved  line  across  the  palm  startiiig  from 
the  pisiform  bone  and  rumiing  in  a  line  Avith  the 
palmar  border  of  the  thumb  when  outstretched  at 
right  angles  with  the  index  finger.  The  deep  arch  is 
between  a  quarter  and  half  an  inch  nearer  the  wrist. 
The  digital  arteries  bifurcate  about  half  an  inch  above 
the  clefts  between  the  fingers. 

The,  dorsal  surface  of  Jtand.—Oa  the  outer  side 
of  the  wrist,  when  the  thumb  is  extended,  a  hollow  is 
obvious  between  the  extensores  ossis  metacarj)i  and 
primi  internodii  pollicis  and  the  extensor  secundi. 
French  wi-iters  have  termed  this  hollow  "  tabatiere 
anatomique."  Across  this  hollow  and  beneath  the 
tendons  just  named  runs  the  radial  artery.  Under  the 
skin  over  the  space  can  usually  be  seen  a  large  vem, 
the  cephalic  vein  of  the  thuinl).  Across  the  space 
also  runs  the  internal  division  of  the  terminal  branch 
of  the  radial  nerve.  In  the  lloor  of  the  "snuff- 
box "  are  the  scaphoid  bone  and  the  trapezium.  The 
extensor  secundi  internodii  crosses  the  apex  of  the 
first  interosseous  space.  The  sesamoid  bones  of 
the  thumb  and  the  joint  between  the  trapezunn 
and  the  first  metacarpal  bone  can  be  well  made  out. 
The  latter  articulation  is  situate  ou  the  fioor  ot  tlie 
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"  tabatiere."  On  tlie  back  of  the  hand  the  various 
tendons  and  the  surface  veins  can  all  be  well  made 
out.  Between  the  hrst  and  second  metacarpal  bones 
is  the  lirst  dorsal  interosseous  muscle,  which  forms  a 
conspicuous  prominence  when  the  thumb  is  pressed 
against  the  side  of  the  index  finger.  The  three  rows 
of  knuckles  are  formed  by  the  proximal  bones  of  the 
several  joints. 

The  wrist  and  hand  The  shin  of  tlie  palm 

and  of  tlie  front  of  the  fingers  is  thick  and  dense, 
wliile  that  on  the  back  of  the  hand  is  much  finer. 
The  palm,  the  fronts,  and  sides  of  the  fingers,  and  the 
:iorsal  aspects  of  the  last  phalanges,  all  show  an  entire 
absence  of  hair,  and  of  sebaceous  glands.    These  parts 
are,  therefore,  exempt  from  the  maladies  that  attack 
hair  follicles  and  their  gland  appendages.     On  the 
dorsum  of  the  hand,  and  of  the  first  and  second  rows 
of  phalanges,  there  are  numerous  hairs  and  sebaceous 
follicles.     Sweat  glands  are  more  numerous  in  the 
•skin  of  the  palm  than  in  any  other  part.  According 
to  Sappey  they  are  four  times  more  numerous  here  than 
they  are  elsewhere.   Ki-ause  has  estimated  that  nearly 
2,800  of  tlu'so  glands  open  upon  a  square  inch  of  the 
palm.     Only  about  half  the  number  are  found  upon 
the  dor.sum  of  the  hand.    The  profuseness  with  which 
the  palm  may  perspire  is  well  known,  and  is  very 
marked  in  certain  conditions.    The  cutaneous  nerve- 
supply  of  the  hand  is  very  free.    The  nerves  present 
Pacinian  Ixxlies,  which  are  far  more  numerous  in  the 
hand  than  in  any  other  part,  and  in  no  portion  of 
the  surface  arc  tactile  corpuscles  more  numei'ous  or 
more  highly  developed.     With  the  exception  of  the 
t:p  of  the  tongue,  a  more  acute  degree  of  tactile 
sensibility  is  met  with   in  the  liand   than  in  any 
other    part.      The   most    s(ui.sitive    district    is  the 
palmar    surface    of    the     third     i)lialanx    of  the 
ni.lex    finger,    wliih-   the    Icist    .sensitiv(!    to  tactile 
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impressions  is  the  dorsum  of  the  hand.  It  may  be 
said  that  the  tips  of  the  hugers  are  about  thirty  times 
more  acute  to  tlie  sense  of  touch  than  is  the  skin  of 
tlie  middle  of  the  fore-arm,  which  is  among  the  least 
sensitive  portions  of  the  integument  as  regards  tactile 
influences. 

The  subcutaneous  tissue  of  the  front  of  the  hand, 
and  especially  of  the  palm,  is  scanty  and  dense,  and 
somewhat  resembles  the  subcutaneous  tissue  of  the 
scalp  in  that  the  skin  is  closely  adherent  to  it,  and  the 
fat  it  contains  is  arranged  in  minute  lobules  lodged 
in  lacunae.    The  subcutaneous  tissue  on  the  dorsum 
is,  on    the    other  hand,  lax,  and  has  but  a  frail 
association  with  the  skin.     Thus    it  follows  that 
subcutaneous  extravasations  of  blood  are  practically 
impossible  in  the  palm,  and  on  tlie  anterior  aspect 
of  the  fingers,  while  they  may  be  very  extensive  on 
the  dorsum.    In  like  manner  osdema  of  the  extremity 
is  conspicuously  marked  upon  the  dorsal  surface,  whUe 
the  palm  remains  comparatively  free  even  in  severe 
cases.    Surface  inflammations  also  of  the  dorsum  are 
attended  with  considerable  swelling,  while  those  of 
the  front  of  the  hand  show  no  such  feature.    At  the 
same  time  the  adhesion  of  the  palmar  integument  to 
the  deeper  parts  is  so  close  that  surface  wounds  do  not 
gape,  and  are  in  a  position  to  encourage  ready  healing. 
The  denseness  of  the  integuments  of  the  palm  renders 
inflammation  of  the  part  extremely  painful,  owing 
to  the  tension  that  is  so  readily  produced,  whereas 
inflammation  in  the  lax  tissues  on  the  dorsum  may 
reach  some  magnitude  without  causing  great  pain. 
The  palm  of  the  hand  is  well  adapted  to  meet  the 
etlects  of  pressure  and  frictioa    The  cuticle  is  thick, 
the  skin  is  adherent,  and  immediately  beneath  it  lies 
the    dense   palmar  fascia.      This    fascia  elliciently 
protects  the  palmar  nerves  and  the  main  vessels,  while 
it  must  b3  noted  that  the  front  of  the  hand,  and 
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especially  the  palm,  is  singularly  free  from  snrftxce 
vcms.  _  Indeed,  the  great  bulk  of  the  blood  from  the 
hand  IS  returned  by  the  superficial  veins  on  the 
dorsum  of  the  fingers  and  hand. 

The  lymphatics  of  the  palm  are,  moreover,  scanty 
and  very  minute,  whereas  on  the  dorsum  they  are 
large  and  profusely  distributed.  The  ulnar  border  of 
the  palmar  part  of  the  hand  is  much  used  in  pressure 
and  m  "hammering"  movements,  and  it  is  significant 
that  this  surface  is  well  protected  by  soft  parts,  and 
presents  a  singular  absence  of  large  nerves,  that  if 
I)resent,  would  be  liable  to  sustain  damage  from  such 
movements. 

The  form  of  the  nail  varies  somewhat  in  individuals 
and,  according  to  ccrrain  authors,  there  are  special 
types  of  nail  to  be  met  with  in  some  constitutional 
diseases.     Tlius   are   described  the   tubercular,  the 
rachitic,  the  arthritic  nail.     By  the  Hippoeratic  hand 
IS  meant  a  hand  the  tips  of  the  fingers  of  which  are 
clubbed,  and  the  nails  of  which  are  much  curved 
i  ins  condition  would  appear  to  be  due  to  impeded 
circulation,  to  retardation  in  the  return  of  venous 
blood   and  perhaps  also  to  imperfect  oxygenation  of 
that  blood.    It  IS  most  often  met  with  in  congenital 
heart_  disease,  m  phthisis,  empyema,  cln-onic  lun- 
atlections,  ajrtain  thoracic  aneurisms,  and  some  form's 
0  scrofula.*    There  are  several  forms  of  inflammation 
affecting  the  matrix  of  the  nail  and  the  soft  parts 
immediatdy  around  it  (onychia,  paronychia).  Such 
inflammations  lead  to  great  deformity  of  the  strnct.iro 
Itself.     When  a  nail  is  thrown  off  by  suppuration  or 
violence  a  new  nail  is  r-voduced,  provided  nny  of  the 
deeper  epithelial  cells  an,  left.    During  couval..sc.3nce 
from  certain  illnesses  scarlet  fever),  a  transverse 

groove  will  appear  across  all  the  nails.     This  groovo 
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26G 


Surgical  Applied  A.yatomv.    [Cimp.  xv. 


indicates  the  portion  of  nail  formed  during  the  ilhiess, 
and  by  watching  its  movement  the  rate  of  growth  of  the 
nail  can  be  estimated.  Tlie  nail  grows  at  the  average 
rate  of  ^Vnd  of  an  inch  per  week.  It  may  be  noted  that 
each  digital  nerve  gives  a  special  branch  of  large  size  to 
the  pulp  beneath  the  nail,  and  this  explains  the  mten.se 
pain  felt  when  a  foreign  body  is  thrust  under  the  nail. 

The  fascia;  Beneath  the  skin  of  the  palm  is  the 

dense  palmar  fascia.  This  fascia  gives  almost  as  much 
strength  to  the  hand  as  would  so  much  bone,  while  its 
unyielding  character,  its  comparative  freedom  from 
vessels  and  nerves,  render  it  well  suited  to  withstand 
the  efiects  of  pressure.  The  fascia  gives  slips  to  each 
hncrer  ;  each  slip  sends  fibres  to  join  the  digital  sheaths 
of  the  tendons,  the  skin,  and  the  superficial  transverse 
litrament.  In  the  disease  known  as  Dupuytren  s  con- 
tnxction,  the  palmar  fascia,  and  especially  its  digital 
slii)s,  becomes  c<Mitracted.  One  or  more  or  al  of  the 
fino-ers  may  be  involved  in  the  contraction,  ihe  first 
phalanx  is  drawn  or  flexed  towards  the  palm,  and  later 
the  second  phalanx  becomes  bent  also.  The  skm  is 
drawn  in  towards  the  fascia,  since  the  two  structures 
are  normally  connected  witli  one  another.  i^^^P"'!" 
nient  shows  that  by  dragging  upon  the  fascia  the  first 
phalanx  can  be  readily  bent,  and  also,  but  with  less 
ease,  the  second  phalanx.  .,  i  -  x  „ 

The  structures  of  the  palm  are  divided  into  three 
spaces  by  the  fasci.^3  (Fig.  27).  Thus  the  muscles  of  the 
thenar  and  hypothenar  emhiences  are  both  enclosed  m 
a  thin  fascia  proper  to  each.  The  two  spaces  formed  by 
these  membranes  are  enclosed  in  all  dircctions,_and  are 
capable,  though  only  in  a  feeble^  way,  of  nrnting  sui> 
puration  when  it  comuKuices  in  them.  Letween  these 
two  simces  is  a  third  space,  wldch  is  rooie.l  ni  by  the 
palmar  fascia.  This  cavity  is  closed  in  at  the  .sides, 
but  is  open  above  and  below.  Above  there  is  a 
free  opening  beneath  the  annular  ligament  and  along 
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tie  flexor  tendons  into  the  fore-ar-ni,  while  below 
there  are  the  seven  passages  provided  for  bv  the 
division  ot  the  palmar  fascia.  Of  these  "seven 
passages,  four,  situate  at  tlie  roots  of  the  several 
lingers,  give  passage  to  the  flexor  tendons,  while  the 
remauung  three  correspond  to  the  A\-ebs  between  the 


Fig.  ^^--Horizonta,  See«o„  of  the  H:uk1  tbrouf^h  the  n^iddlo  of  the 
luemir  auU  Hypotheiuu- JSuimeuco.s  (TiUiiux) 

dhdM?'  v'"'  l"'"l'.i.ales  and  the 

gital  _vessels  and    nerves.      Wh..,   pus,  therefore. 


onns  ,u  the  paJu,  l.neath  the  ,.L^  ftl^  j:  \, 
.am  ot  eoino  forward  through  that  dense  me^nlH-.-me, 

oO'ci'cd 


^^the  p;,h,,arfa.c.a,  that  pent-up  pus  wil,  „,;„<,■  us 

^^aytluT,ugd,  llMMnterosseousspa<-..sanda|,|K...n-<,n  t>,e 
^^^rsum  of  the  hand,  rather  |,|,,,,„  ,,„„„  'J,,,,,,,,.,,  n,,. 

«vr.r,n.s  of  the  pain,.     The  passage  „f  pns,  h.nveven 

•owards  the  dorsum  is  resisted  by  u  hlye;  of  fascia 


2  68         Surgical  Applied  Anatomy.    [Chap.  xv. 

tliat  lies  deeply  beneath  the  flexor  tendons,  and  covers 
in  the  interossei  muscles,  the  bones,  and  the  deep 
palmar  arch.    This  fascia  joins  on  either  side  the 
fascife  enclosing  the  thenar  and  hypothenar  "  spaces 
(Fi<^.  27). 

°In  opening  a  palmar  abscess,  when  it  points  above 
the  wrist,  the  incision  should  be  in  the  long  axis^ 
of  the  fore-arm,  should  be  above  the  annnlar  ligament, , 
and  is  most  conveniently  made  a  little  to  the  ulnar- 
side  of  the  palmaris  longus,  for  a  cut  in  this  position  j 
would  escape  both  the  ulnar  and  radial  arteries  andl 
also  the  median  nerve. 

The  tendons  about  the  wrist  are  bound  down  and 
held  in  place  by  the  annnlar  ligaments.  _  So  dense 
is  the  anterior  ligament,  that  even  in  extensive  abscess- 
of  the  palm  reaching  into  the  fore-arm,  and  m  severe 
distension  of  the  synovial  sheaths  beneath  the  liga- 
ment, it  remains  firm,  and  will  not  yield.  The 
lower  border  of  the  posterior  annnlar  ligament 
corresponds  to  the  upper  edge  of  the  anterior  band, 
and  these  structures  together  act  the  part  of  the 
leather  bracelet  that  the  labourer  sometimes  wears 
around  his  wrist,  and  that,  in  fact,  takes  the  functior 
of  an  additional  annular  ligament.  ,  i 

The  fibrous  slicaths  for  the  flexor  tendons  ex 
tend  from  the  metacarpo-phalangeal  joints  to  the  up^e, 
ends  of  the  third  phalanges.    The  pulp  of  the  thn( 
phalanx,  therefore,  rests  practically  upon  the  perios 
teum.    Opposite  the  finger  joints  the  sheaths  are  la 
and  thin,  and  spaces  may  occur  between  the  decussat 
h^'  fibre,;  of  the  sheaths,  through  which  the  synovia 
numibrane  lining  the  sheath  "\^y,  P™f  ^f., 
believe,  throngh  this  less  protected  part  of  the  shc.i 
that  suppuration  without  often  finds  its  way  into  th 
terior  of  the  sheath.    The  sheaths  in  the  rest  c 
the?r  course  are  dense  and  rigid,  and  when  cut  aero, 
n'mlin,  in  virtue  of  this  rigidity,  wide  open  (l^n 
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Fig.  28.— Hori- 
zoutal  Section 
tlirougb  middle 
of  Second  Pha- 
lanx (Tillaux). 

a,  Flexor  tendon  ; 
b,  llbrouB  sheath 
III  tend. Ill ;  e,  ex- 
tensor tendon  i 
d,  digital  artery 
and  uorve. 


28).    Thus,  after  the  division  of  tlie  slieath,  as  in 
amputation,  an  open  channel  is  left  leading  into  the 
palm  of  the  hand,  and  offering  the  greatest  facility  for 
the  spread  of  jnis  into  that  part.  It 
is  this  rigidly  open  fibrous  sheath  that 
probably  may  explain  the  frequency  of 
suppuration  in  the  palm  after  amputa- 
tion of  a  part  of  a  finger,  and  I  am 
decidedly  of  opinion  that  some  steps 
:  should  be  taken  to  protect  or  shut  off 
■  this  channel  in  any  case  where  the 
sheath  has  been  accidentally  or  inten- 
t  tionally  divided. 

Synovial  sacs  and  slieallis.  

There  are  two  synovial  sacs  beneath 
I  the  annular  ligament  for  the  flexor 
-tendons,    one  for  the    flexor  longus 
sPoHicis,  the  other  for  the  flexor  sub- 
illimis   and  profundus  tendons.  The 
rformer  extends  up  into  the  fore-arm  foi    about  U 
1  inches  above  the  annular  ligament,  and  follows  its 
tendon  to  its  insertion  in  the  last  phalanx  of  the 
t  thumb.     The  latter  rises  about  U  inches  above  the 
annidar  bnnd,  and  ends  in  diverticula  for  the  four 
ibiigers.     The  process    foi-    the    little  finger  usually 
;  extends  to  the  insertion  of  the  flexor  profundus  tendon 
'in  the  last  j.halanx.    The  remaining  three  diverticula 
end  about  the  nnMdle  of  the  corresponding  metacarpal 
bones.     The  .synovial  .sheaths  for  the  digital  part  of  the 
'fcen.lons  to  the  index,  middle,  and  ring-flngers,  end 
Jove  about  the  neck  of  the  n.etacarpal  bone.<?  and  ar,- 
;thus  separated  l,y  about  a  quarter  to  half  a,n  inch  from 
l^he  great  synovial  sac  beneath  tlie  annular  lign.ment 
llius  there  is  an  open  ch.annel  from  the  ends  of  tlir- 
I'liuinb  and  liule  finger  to  a  point  in  the  fore-arm 
'ome  j„ch  and   a   lialf  above  tl,,.  arnn.Iar  ligament. 
J-iie  arrangement  exphiin:;  the   well  known  sui-iral 
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fact  that  abscesses  of  the  thumb  and  little  finger  are 
apt  to  be  followed  by  abscesses  in  the  fore-arm,  while 
such  a  complication  is  not  usual  after  suppuration  in 
the  remaining  fingers.  The  synovial  sac  for  the 
flexor  tendons  is  narrowed  as  it  passes  beneath  the 
annular  ligament,  and  thus  it  happens  that  when 
distended  with  fluid  or  with  pus,  it  presents  an 
hour-glass  outline,  the  waist  of  the  hour-glass  corre- 
sponding to  the  ligament.  The  two  synovial  sacs  be- 
neath the  ligament  sometimes  communicate  ^vith  one 
another. 

In  one  form  of  tuhiilow,  that  form  where  the  ]kis 
occupies  the  synovial  sheaths  of  the  tendons  on  the 
lingers  (thecal  abscess),  the  suppuration  can  often  be 
seen  to  end  abruptly  where  the  sheath  ends,  when  the 
index,  middle,  or  ring-finger  is  involved,  viz.,  opposite 
the  neck  of  the  corresponding  metacarpal  bones.  In 
another  form  of  whitlow  (the  abscess  in  the  pulp  at 
the  end  of  the  finger)  the  periosteum  of  the  third 
phalanx  is  readily  attacked,  there  being  no  inter- 
vening  tendon    sheath    over   that   bone.     In  this 
affection  the  bone  often  necroses  and  comes  away, 
but  it  is  significant  to  note  that  it  is  very  seldom  that 
the  whole  of  the  phalanx  perishes.    The  upper  part, 
or  base,  of  the  bone  usually  remains  sound,  and  is 
probably  preserved  by  the  insertion  of  the  flexor 
profundus  tendon.    It  is  also  interesting  to  bear  111 
mind  that  the  base  of  the  bone  is  an  epiphysis  that 
does  not  unite  to  the  shaft  until  the  eighteenth  or 

twentieth  year. 

Beneath  the  posterior  annular  ligament  there  an 
six  synovial  sheaths  for  tendons,  corresponding  to  the 
six  canals  formed  by  that  ligament.  The  sheatli  most 
frequently  inllamed  is  that  for  the  extcnsorcs  o.ssi  meta- 
car pi  and  primi  iutcrnodii  pollicis.  It  ruus  from 
a  point  about  three-quarters  of  an  inch  above  tlie 
ndi'd  styloid  process  to  the  first  carpometacarpal 
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joint.  Tlie  other  sheaths  reach  ahove  to  the  upper 
border  of  the  annular  ligament,  tliat  for  tlie  two 
radial  extensors,  however,  beginning  about  half  an 
inch  above  the  ligament.  The  sheatlis  for  the  extensor 
communis  and  the  extensor  minimi  digiti  extend  hdo>o 
to  the  middle  of  the  metacarpus.  That  for  the 
extensor  indicis  barelj  reaches  tlie  metacarpus.  The 
other  sheaths  follow  the  tendons  to  tlieir  insertions 

Blood-vcssols  and  lyniplintics  The  hand 

IS  veiy  well  supplied  with  blood,  and  indeed  the  fino-er 
pulp  IS  one  of  the  most  vascular  parts  in  the  bodv 
Oases  are  recorded  where  the  tip  of  the  finger  has  been 
accidentally  cut  off,  and  has  grown  again  to  the  limb 
on  being  immediately  re-applied.    The  position  of  the 
palmar  arches  has  been  pointed  out.   Wounds  of  these 
arches,  and  mdeed  of  most  of  the  arteries  of  the  iialm 
and  wrist  are  serious,  on  account  of  the  difficultv  of 
•  reaching  the  bleeding  point  without  seriously  dama-ina 
important  structures,  and  on  account  of  the  free  anas"- 
tomoses  that  exist  between  the  vessels  of  the  part. 
IJie  deep  palmar  arch  may  be  wounded  by  a  pene- 
trating wound  from  the  .lorsum,  and  indeed  Delorme 
has  pointed    out  that  this  arch  may  be  ligatured 
roni  the  dorsum  after  a  preliminary  resection  of 
the  upper  part  of  the  third  metacarpal  bone.    It  is 
well  known  that   iu-emorrhage  from  either  of  the 
palmar  arches  cannot  be  checked  by  ligature  of  the 
radud  or  ulnar  artery  alone,  on  account  of  the  connecN^ 
^lon  of  the  arches  with  those  vessels ;  and  it  is  also 
cnown  that  simultaneous  ligation  of  the  two  vc.s.sels 
TJZ'T  /--S  to  the  anastomoses 

'e  e  Tl"  T  interosseous 
essels.  J  he  anastomosis  is  carried  on  by  nutans  of 
h  carpal  arches.  The  anterior  carp.d  arcl'connnuni 
at  s  w,th  the  Mutenor  interosseous  art.ry  above,  ami 
'.th  the  deep  palmar  arch,  l,y  (he  r.eunvnl,  vessels 
"'w.      11,0  posterior  ,;arpal  are),  eonnnnnie.les  will, 
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the  two  interosseous  vessels  above,  and  with  the  deep 
palmar  arch   below,  by  means   of   the  perforatnig 
branches  from  the  latter  vessel.    The  anastomosis 
between  the  two  palmar  arches  is  well  known,  and  is 
freely  established  both  by  the  main  vessels  themselves 
and  by  the  communion  that  exists  between  the  digital 
arteries  from  the  superficial  arch  and  the  palmar  mter- 
osseous  branches  from  the  deeper  vessel.    In  bleeding 
from   the  palm,  the   simultaneous  ligature  of  the 
radial  and  ulnar  arteries  may  also  entirely  fail  m 
those  cases  where  the  arches  are  freely  joined,  or  are 
more  or  less  replaced  by  large  and  abnormal  inter- 
osseous vessels,   or   by  a   large    "median"  artery. 
When  either  the  radial  or  the  ulnar  part  of  the  arches 
is  defective,  the  lack  is  usually  supplied  by  the  other 
vessel ;  and  it  is  well  to  note  that  the  deSciency  is 
most   common    in    the    superficial    or   ulnar  arch. 
Pressure  applied  to  the  palm  to  arrest  bleeding  is  apt 
to  cause  gangrene,  owing  to  the  rigidity  of  the  parts 
and  the  ease  with  which  considerable  pressure  can 

be  applied.  i        i     i  £ 

The  radial  artery,  as  it  curves  round  the  back  ot 
tlie  hand  to  reach  the  deeper  part  of  the_  palm,  is  m 
close  contact  Avith  the  carpo-metacarpal  jouit  ot  the 
thumb.  This  fact  must  be  borne  in  mmd  m  amputa- 
tion of  the  entire  thumb,  and  also  in  resection  of  the 
first  metacari^al  bone.  The  superficialis  yola^,  it  large 
may  bleed  seriously.  It  adheres  ^/l''' 
the  annular  ligament,  and  may  therclore  be  diltcult 
to  pick  up  when  wounded.      ,         ,         ,  n 

From  the  larger  size  and  great  number  of  the 
lymphatics  about  the  fingers  and  on  the  dorsum  of  tl,o 
hand  it  follows  that  lyn.phangitis  is  more  common 
after' wounds  of  those  parts  than  it  is  after  wound, 
of  the  palm.      _  ^^^^^ 


ulnar  joint  is  supported  by  the  powerful  tnauguh 


1»ouos  and  .joiiils — Tlio  iufrrior 
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fibro-cai-tilage,  wliicli  forms  the  strongest  and  mo.st 
important  of  all  the  ligamentous  connections  between 
the  two  bones.  The  synovial  sheath  of  the  extensor 
minimi  digiti  sometimes  communicates  with  this  joint 
and  may  therefore  be  involved  when  that  articulation 
is  cuseased. 

The  strength  of  the  wrist  joint  depends  not  so 
much  upon  its  mechanical  outline  or  its  ligaments  as 
upon  the  numerous  strong  tendons  that  surround  it 
and  that  are  so  closely  bound  down  to  the  bones  about 
the  articulation.    Its  strength  depends  also  upon  its 
proximity  to  the  numerous  bones  and  joints  of  the  hand 
wJiereby  all  movements  and  shocks  are  distributed 
between  several  articulations.    Moreover,  in  the  case 
of  the  wrist  the  long  lever  does  not  exist  on  the  distal 
side  of  the  joint.    The  movements  of  the  wi-ist  are 
greatly  supplemented  by  those  of  the  mid-carpal  ioint 
I  he  anterior  ligament  of  the  wrist  is  the  strongest 
ligament  of  the  joint,  while  the   posterior  is  the 
weakest.    The  former  structure  limits  extension,  and 
the  latter  flexion  ;  and  in  connection  with  this  arran^re- 
incnt  It  IS  interesting  to  note  that  injury  from  foiled 
extension  is  more  common  tlian  from  forced  flexion 
ihus   when  a  man  falls  upon  the  hand,  he  more 
usually  falLs  upon  the  palm  (forced  extension)  than 
upon  the  dorsum  (forced  flexion).     Owing  to  the 
tlimness  of  tlio  posterior  ligament,  together  with  the 
liiore  superhcial  position  of  the  hinder  part  of  the 
.joint,  It  follows  that  tiie  cfflision  in  wrist-joint  di.sease 
].s  first  noticed  at  the  back  of  the  hand.    As  tlie 
tendons  on  the  front  and  at  the  back  of  the  wrist 
fairly  balance  one  anot.hor,  the  hand  in  wrist-ioint 
disease  shows  little  tendency  to  be  displaced,  but  is 
tixed  rather  m  the  mid-position  between  n(,xion  and 
extension.    It  can  be  understood  that  in  Miis  disease 
the  neighlmuring  synovial  slieatlis  are  readily  involved 
In  connection  with  thiii  joint  it  may  be  noted 
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that  the'miacllo  finger  is,  from  its  greater  length 
the  one  most  exposed  to  injury  and  to  shocks  received 
bv  the  fingers.  Its  metacari)al  bone  is  directly 
received  by  the  strongest  carpal  bone,  the  os  magnum, 
and  the  latter  bone  is  brought  by  means  of  the 
semi-lunar  in  connection  with  the  widest  and  strongest 

nart  of  the  radius.  ,  .  , 

But  little  movement  is  allowed  m  the  metacarpo- 
carpal  ioints  of  tlie  first  three  fingers,  but  m  the  like 
ioints  of  the  thumb  and  little  finger  movements  are 
free  and  their  preservation  is  of  great  importance  to 
the  .en  ral  usefulness  of  the  hand.    The  glenoid  bga- 
rnenS  in  front  of  the  three  finger-jomts  are  family 
Xhed  to    he  distal  bone,  and  but  loosely  to  he 
;^^txhnal.    Thus  it  happens  that  in  dislocation  of  the 
d  stal  bone  backwards,  the  glenoid  bgament  is  earned 
with  it,  and  offers  a  great  obstacle  to  reduction  In 
flexing  the  second  and  tlmxl  finger  joints  f  -^^^ 
be  seen  that  the  first  phalanx  is  steadied  by  t  e  ex- 
tensor   tendon    as  a  preliminary  measure    and  in 
pSysis  of  the  extensors  flexion  of  these  two  jon>ts 

nS;t^°;^sl:;s  nave  the  power  of  flexing  the 
Kst  fin.L- joint  without  at  the  same  hme  binding  the 
articulation  above  it;  but  in  certain  mflunnnatoiy 
Sc  ic^  about  the  last  phahxnges  the  terminal  joint 
is  o  netimes  seen  to  be  fixed  in  a  Hexed  postnre  ^^  le 
the  other  finger  joints  nre  strniglit.  I  "--^S"^^ .^J.  ^ 
this  position  must  always  indicate  some  disease  of  th. 

nrticulation  itself.  .      .        j„  „ 

colics'  f.-«rti.ro._This  name  is  g--"  /-/^ 
transverse  fracture  through  the  lower  end  of  th 
!Xs  f  om  a  half  to  one  inch  above  the  wr.st  joint 
ladius,  iiou  „„,.f,;„  .Infinite  deformity,  aiul 


,l,ebo..o  riio.il.1  lirtvJi  in  tl.B  atualioli.  IHO 
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end  of  tJie  radius  is  very  cancellous,  wliile  the  shaft 
contains  a  good  deal  of  compact  bone.     At  about 
three-quarters  of  an  inch  fi-om  the  articular  surface 
these  two  parts  of  the  bone  meet,  and  their  very 
unequal  density  greatly  tends  to  localise  the  fracture 
m  this  situation.    As  to  the  mechanism  of  this  lesion 
many  different  opinions  are  still  held,  and  a  vast 
deal  has  been  written  on  the  sul  ject.    I  subjoin  Pro- 
fessor Chiene's  account  of  this  lesion,  because  it  may 
be  taken  as  representing  with  admirable  clearness  the 
views  most  generally  accepted  at  the  present  time  as 
to  the  nature  of  this  injury.   Into  the  discussion  itself 
I  do  not  propose  to  enter.    The  deformity  in  Colles' 
fracture  is  entirely  due  to  the  displacement  of  the 
lower  fragment.  "  The  displacement  is  a  triple  one  •  In) 
backwards,  as  regards  the  antero-posterior  diameter  of 
tiie  tore-arm  ;  (i)  rotation  backwards  of  the  carpal  sur- 
face on  the  transverse  diauieter  of  the  fore- arm;  (c  rota- 
tion through  the  arc  of  a  circle,  the  centre  of  which  is 
situated  at  the  ulnar  attachment  of  the  triangular 
ligament,  the  radius  of  the  circle  being  a  line  from  the 
ulnar  attachment  of  tlie  triangular  ligament  to  the  tip 
ot  tlie  styloid  process  of  the  radius,    {a)  When  a 
person  m  falling  puts  out  his  hand  to  save  himself,  at 
the  moment  the  hand  readies  tin;  ground  the  force  is 
received  principally  by  the  ball  of  the  thumb,  and 
passes  into  the  carpus,  and  thence  into  the  lower  end 
ot  the  radius.    If,  at  the  moment  of  impact,  the  ando 
bctween^the  axis  of  the  fore-arm  and  ground  is  less 
tlian  t)0  ,  the  hue  representing  the  direction  of  the 
torce  passes  upwards  in  front  of  the  axis  of  th(!  fore- 
arm ;  the  whole  shock  is  therefore  boi-nc;  l,y  the  lower 
end  of  tlie  radius,  whicli  is  broken  off,  and,  (Iin  force 
being  coiitniuod,  Ww.  lower  fragment  is  drivc^n  back- 
wards.    When  tit  tlie  moment  of   iniiiact  tbo  anrrje 
t.s_  greater  than   GO-,  (],,,  ]i„n  of  (!,,.  Co,,.,.,  iu.st.'ul 
of  passing  m  fn,nt  of  the  axis  of  the  aim,  passes  up 
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tlie  arm,  and  the  usual  result  is  either  a  sev-ere  spmin 
of  the  ^rist,  or  a  dislocation  of  the  bones  of  the  fm-e- 
arm  backwards  at  the  elbow  joint     (6)  f «  ^^^P^J 
surface  of  the  radius  slopes  forwards,  and  therefore 
the  posterior  edge  of  the  bone  receives  the  greater 
part  of  the  shock  ;  there  is,  as  a  result,  notation  of  the 
lower  fragment  backwards  on  the  transverse  diametei 
of  the  foie-arm.     (c)  The  carpal  surface  of  the  radius 
slopes  downwards  and  outwards  to  the  radial  edge  of 
t  le'arm  ;  therefore  the  radial  edge  of  tl^«  ^^^^^ 
the  principal  part  of  the  shock  through  the  ball  of  the 
t Immb.    As  r  result,  this  edge  of  the  lower  fragin  u 
is  displaced  upwards  to  a  greater  extent  than  ti  e 
Inai   e^lV  of  the  fragment,  which  remains  firmly 
:  adwl^to  the  ulna  by  the  tn-gular  l^am^^^^^^^ 
This  rotation  also  depends  upon  the  f  f  f^^^^^. 

inferior  radio-uhiar  ligament  m  ^ /^P^^^^  ^r^of 
ture  These  ligaments  hold  on  to  the  ulnar  pait  ot 
e  lo.'r  fragment,  and  prevent  its  beuig  d.plac^l 
to  so  great  an  extent  as  is  the  radial  jmrt  of  the  ti  a 
ment  By  means  of  this  rotatory  displacement,  the 
tin  of  thi  two  styloid  processes  come  to  occupy  the 
Jme  evel  or  the  radial  process  may  even  moimt  abo^  e 

the  cancellous  tissue  on  the  palmar  aspect  of  the  Wi 
£        .         Tt  is  oulv  in  very  rare  uistances  that  t  le 


Chnp.  .XV.]       The  Wkist  aa^d  Haa^d.  277 

broken  m  the  usual  position  of  a  Colles'  fracture,  but 
the  Io^yer  fragment  was  carried  forioards  instead  of 
backwards.     According  to  R.  W.  Smith  and  others 
the  pect.Iiar  deformity  is  produced  by  muscular  action,' 
pnncipally  by  the  supinator  longus,  the  extensors  of 
the  thumb,  and  the  radial  extensors.    Lecomte  an.l 
many  French  writers  assert  that  the  fracture  is  due 
to  a  tearing  (arrachcment)  of  the  bone  by  strain  upon 
the  ligaments  of  the  wrist.    Thus  they  a!ssert  that  in 
forcible  extension  of  the  hand  the  carpal  condyle  is 

m  f'entPn  ligaments  ;  these  are 

intensely  stretched,  and  tear  off  tlie  lower  end  of  tlie 
radius,  fracturmg  it  through  what  is  acknowledged  to 
be  the  weakest  part  of  the  bone.    It  is  true  that  in 

be  separated  m  the  cadaver  by  very  forcible  flexion  or 
extension  of  the  wnst  (B.  Anger).  This  epiphysis  is 
often  separated  by  accidental  violence.  It  oins  the 
s  af  a  out  the  twentieth  year.  Its  junction  w^J 
t  e  shaft  IS  represented  by  a  nearly  horizontal  line, 
and  the  epiphysis  includes  the  facet  for  tlie  ulna 
and  the  insertion  of  the  supinator  longus.  Fractures 
ot  the  lower  end  of  the  radius,  due  to  direct 
violence,  are  usually  associated  with  but  trilhVHr  dis- 
placement. 

inc.T!"r  T?'^  anntomi<.al  interest  attach- 

jng^to  fractures  of  the  carpus,  metacarpus,  or  pha- 

st'ong  Ks  this  articulation,  for  the  reasons  above 
gw..(page  27:^),  that  carpo  -  radialbixations  a,:;"" 

with  y^,«""!'I>cated,   and    are  associMt.d 

with  tearing  of  the  sk,n,  or  rupture  of  tcuulons, 
or  i^^^actures  of  the  adjacent  bones.  The  luxation.^ 
ot  l,e  carpus  may  be  either  backwards  or  for- 
W.XKIS,    the    biiter    being    extrcmiely    rare.  Tiiey 
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would  appear  to  be  produced  with  equal  ease  by 
a  fall  ion  either  the   front  or  the  back  ot  the 
hand.    Bransby  Cooper  gives  the  case  o    ^  ad j  o 
fell  upon  the  outstretched  palms  of  both  his  hands 
both  wrists  were  dislocated,  one  backwards,  the  other 

^"'TS'ls^me  dislocations  about  the  hand  {os  magnum). 

forcible  flexion  of  the  hand,  the  os  magnum 
naturally  -lides  backwards,  and  projects  upon  the 
lomim  In  very  extreme  flexion  (as  in  falls  upon  the 
knuSs  and  dLsum  of  the  metacarpus^,  his  move- 
ment of  the  bone  backwards  may  be  such  as  to  ea 
rS  partial  dislocation,  the  luxation  bemg  associated 
litWm    rupture  of  ligaments     In  one  recorded 

this  luxation  was  produced  by  muscular  foice. 

"TTpv  believes  the  resistance  to  be  m  the  lateiai  ii^ 
bone  escapes  anu   uc  metacarpal 
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and  interposes  an  effectual  obstacle  to  reduction. 
Inipuytreu  ascribes  the  diiliculty  to  tlie  altered  rela- 
tions of  the  lateral  ligaments,  ...  to  the  spasm 
of  the  muscles,  and  to  the  shortness  of  the  member,  in 
consequence  of  which  the  force  of  extension  has  to'  be 
applied  very  near  to  the  seat  of  the  dislocation. 
Lisfranc  found  in  an  ancient  luxation  the  tendon  of 
tlie  long  flexor  so  displaced  inwards,  and  entangled 
beliind  the  extremity  of  the  bone,  as  to  prevent 
reduction."  The  explanation  most  usually  accepted 
IS  that  that  ascribes  the  irreducibility  to  the 
"button -hole  action"  of  the  sesamoid  bones  and 
their  tendons. 

Avitl«iioii  of  one  or  more  fingers  may  be  effected 
by  severe  violence.  In  such  cases  the  finger  torn  otf 
usually  takes  with  it  some  or  all  of  its  tendons.  These 
tendons  are  practically  drawn  out  of  the  fore-arm, 
and  may  be  of  considerable  lengtli.  Billroth  figures  a 
ease  \yhere  the  mirUlle  finger  was  torn  out,  ^taking 
with  it  the  two  flexor  and  extensor  tendons  in 
their  entire  length.  When  one  tendon  only  is  torn 
away  with  the  finger,  it  is  usually  that  of  the  flexor 
liroFundns. 

Aiii|»iitnlioii  nt  flic  wist  joint  by  douljlc 
flaps  (.see  Heath's  "Operative  Surgei-y ").  In  the 
ch,rmljU,.p  would  be  cut  the  following  tendons  :  tlie 
extensorcs  sccundi,  indicis,  coinmunis,  minimi  digiti, 
and  ulnaris,  the  radial  nerve,  and  the  dorsal  branch 
oi:  the  ulnar  nrsrve.  Tlie  two  radial  extensors  will  be 
cut  short  in  the  radial  angle  of  the  flap,  as  will  also  be 
the  extensores  ossis  and  primi.  The  radial  artery  will 
be  divided  close  to  the  radius.  Jn  the  palmar  (lap 
would  be  fouufl  the  ulnar  artery,  the  superficiaJis  vohe, 
the  ulnar  and  median  nerves,  the  oppon(!ns,  fl(!xor 
brevis,  and  abductor  [)ollicis  in  part,  (he  fhixor  l)r(;vis, 
opponens,  and  a,bductor  minimi  digiti  in  part  (the 
bulk  of  the  opponens  being  left  behind  on  ihe  hand), 
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aud  the  tendons  of  the  flexor  sublimis  and  flexor  car[a 
radialis.  The  tendons  of  the  flexor  profundus  and 
flexor  longus  pollicis  are  usually  cut  short  close  to  the 
bones. 

Ampiitation  of  tl»c  tlniml*  at  the  carpo-meta- 
carpal  joint  by  flaps.  In  the  jKilmar  flap  would  be 
cut  the  abductor,  the  short  and  long  flexor,  the  op- 
ponens,  and  adductor  pollicis.  The  extensores  ossis 
and  primi  would  be  cut  short  in  the  posterior  angle  ot 
the  flap.  The  extensor  secundi  and  a  considerable 
portion  of  the  abductor  indicis  would  be  found  in  the 
dorsal  flap.  The  vessels  divided  would  be  the  tvxo 
dorsal  arteries  of  the  thumb  and  the  prmceps  pollicis. 
There  is  great  danger,  in  this  operation,  of  wounding 
the  radialis  indicis  aud  the  radial  artery  itself  where  it 
begins  to  dip  into  the  palm. 

I¥ei  ve  supply  of  the  upper  luiib — in  the 
diagnosis  of  nerve  injuries  of  the  upper  limb  it  is  im- 
portant to  know  from  which  spinal  nerves  the  various 
muscles  are  supplied.  Dr.  Herringham  has  dealt  fully 
with  this  subject  in  his  account  of  the  minute  anatomy 
of  the  brachial  plexus.  The  following  is  his  account 
of  the  usual  composition  of  the  chief  nerves,  aiid  ot 
the  usual  supply  of  the  chief  muscles.  _  (The  figures 
indicate  the  tilth,  sixtl,',  seventh,  and  eighth  cervical 
nerves,  and  tlie  flrst  dorsal  nerve.) 

j^;;.,es._Nerve  of  Bell,  5,  6,  7  ;  suprascapular,  :. 
or  5  6  ;  external  cutaneous,  5,  G,  7  ;  mtonial 
cutaneous,  1  or  8,  1;  nerve  of  Wrisberg,  1  ;  cir- 
cumflex, 5,  6  ;  median,  6,  7,  8,  1  ;  ulnar,  b,  9  ,  mus- 
culo-spiral,  6,  7,  8,  or  5,  6,  7,  8. 

Muscles,  3,  4,  5,  Lev.  anguli  scap.  ;  5,  rhomboids , 
5  or  5,  6,  biceps,  brachlalis  ant.,  supra-  and  mtra- 
spinatus,  teres  minor;  5,  G,  deltoid,  subscapularis  ; 
tores  major,  pronator  teres,  flexor  carpi  rad.,  supiu. 
lonrrus  and  brevis,  superflcial  thenar  muscles  ;  o  G,  ^ 
sornitus  magnus  ,  0  or  7,  extensores  car].!  rad.  ;  i 
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coraco-brachialis,  latiss.  dorsi,  extensors  at  back  of 
fore-ai-m,^outer  head  of  tiicep.s  ;  7,  8,  inner  head  of 
tiiceps  ;  7,  8,  9,  flexor  sublimis,  flexores  profimd.,  carpi 
uln.,  long,  poll.,  pronator  quad.  ;  8,  long  head  of 
triceps,  hjpothenar  muscles,  interossei,  deep  thenar 
muscles. 

In  the  cutaneous  nerve  supply  of  the  fingers,  it 
must  be  remembered  that  on  the  palmar  aspect  tlie 
thumb,  the  two  outer  lingers,  and  the  radial  side  of 
the  ring  finger  are  supplied  by  the  median,  the 
remaining  one  and  a  half  fingers  by  the  ulnar  (Fig. 
29).  On  the  dor.sal  aspect  the  thumb  is  supplied  by 
the  radial,  the  index  and  middle  fingers  are  supplied 
(as  far  as  the  base  of  the  second  phalanx)  by  the 
radial,  and  over  the  second  and  third  phalanges  by 
the  median.  The  little  finger  and  the  ulnar  side  of 
the_  ring  finger  are  supplied  by  the  ulnar.  The 
radial  side  of  tlie  ring  finger,  as  far  as  tlie  base 
of  the  second  phalanx,  is  supplied  by  the  radial,  and 
the  rest  of  tliis  side  of  the  digit  by  the  median  (Fig. 
29).  The  cleft  between  the  middle  and  ring  fingers 
IS  occasionally  supplied  by  the  ulnar,  or  partly  by°the 
ulnar  and  partly  by  the  radial. 

Injuries  to  tlio  aiaaiBi  lacrvcs  of  the  upper 
limh. — The  entire  bracliial  plexus  lias  been  ruptured, 
leading  to  complete  paralysis  of  the  upper  limb.  In 
these  cases  it  would  appear  that  the  nei-ves  are  torn 
away  from  their  attachments  to  the  cord  rati  I  or  til  an 
broken  across  at  some  distance  from  it.  In  scvei-iU 
instances  the  biceps  mu.sclc  lias  retained  some  of  its 
functions,  while  the  whole  of  the  other  muscles  have 
been  paralysed,  a  circumstance  perhaps  explained  l,y 
the  high  origin  of  the  bici[iita,l  nerve  from  llu-  snin.il 
cord. 

Paralysis  of  tiie  iniisriilo-spiial  nerve.— 

When  complete,  the  ha,nd  is  flexed  ;ind  hangs  (la(!cid 
("drop  wrist"),  and  lu^ithcr  the  wii.st  nor  the  fingers 
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can  be  extended.  The  latter  ai-e  bent  and  cover  tlie 
tliumb,  which  is  also  flexed  and  adducted.  Wlien 
attempts  are  made  to  extend  the  fingers,  the  interossei 
and  lumbricales  alone  act,  producing  extension  of  the 
last  two  phalanges  and  flexion  of"  the  first.  Sujji- 
nation  is  lost,  especially  if  the  elbow  be  extended  so 
as  to  exclude  the  action  of  the  biceps  muscle.  Ex- 
tension at  the  elbow  is  lost,  and  sensibility  is  dis- 
turbed over  the  skin  supplied  by  the  nerve  (Erb). 

Paralysis  of  the  lasctlian  iiea  ve—Flexion  of 
tlie  second  phalanx  is  impossible  in  every  finger,  as 
is  also  a  like  movement  of  the  last  joint  of  the  index 
and  middle  fingers.  Partial  flexion  of  the  third  pha- 
langes of  the  two  inner  digits  is  possible,  the  inner 
part  of  the  flexor  profundus  being  supplied  by  the 
ulnar  nerve.  Flexion  of  the  first  phalanx  with  exten- 
sion of  the  second  and  third  can  still  be  performed 
in  all  the  fingers  by  the  interossei.  The  thumb  is 
extended  and  adducted,  and  can  neither  be  flexed  nor 
opposed.  Bending  of  the  wrist  is  oidy  possible  when 
the  hand  is  forcibly  adducted  by  moans  of  the  flexor 
carpi  nbiaris,  which  is  not  paralysed.  Pronation  is 
lost.  Sensation  is  disturbed  over  the  skin  supplied  by 
the  nerve  (Erli). 

Paralysis  of  Ili4>  ulnar  nerve  Ulnar  flexion 

and_  adduction  of  the  hand  are  limited.  Complete 
llnxion  of  the  two  inner  fingers  is  impossible.  Tlie 
little  finger  can  scarc(;ly  bo  moved  at  all.  The  action 
of  the  interossei  and  two  inner  lumbricales  is  lost. 
J  he  patient  is  unable  to  adduct  the  thumb,  and  sen- 
sibility is  impaired  over  the  cutaneous  area  supplied 
by  tlie  nerve  (Krb). 

After  complete  division  of  any  one  of  tlu;  thriu) 
great  nerves  of  the  upi)er  limb,  the  lo.ss  of  sensation 
m  the  cutaneous  pai-ts  su]ipliod  by  that  nerve  is  often 
quite  slight.  This  is  acconnterl  for  l)y  tlu!  interlacings 
that  occur  between  the  principal  nerves  of  tlu;  ai'ui,  so 
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that  when  a  given  trunk  is  injured  the  sensory  im- 
pressions are  returned  by  another  route.  Thus  are 
explained  those  cases  where  the  median  has  been 
sutured  after  accidental  division,  with  the  effect  that 
sensation  has  returned  to  the  cutaneous  parts  supplied 
by  the  nerve  within  a  few  hours.  Such  return  of 
sensation  is  probably  due  to  the  supplementary  action 
of  the  interlacing  nerve  fibres  bound  up  with  other 
trunks,  and  not  to  the  "  immediate  union  of  a  divided 
nerve,"  as  was  at  one  time  announced. 

Epiphyses  of  tlie  upper  limb — The  epiphyses 
about  the  elbow  join  the  shafts  of  their  respective 
bones  at  17  years  (except  the  tip  of  the  internal 
condyle,  which  joins  at  18).  The  epiphyses  at  tlie 
shoulder  and  wrist  extremities  of  the  bones  join  at  20. 
The  nutrient  canals  of  the  three  Iwnes  run  towards 
the  elbow.  The  nutrient  artery  of  the  humerus  comes 
from  the  brachial  or  inferior  profunda,  those  of  the 
radius  and  ulna  from  the  anterior  interosseous. 

The  nerve  supplying  the  humerus  is  the  external 
cutaneous.  The  radius  and  ulna  are  supplied  by  the 
anterior  interosseous  of  the  median. 
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CHAPTER  XVI. 

THE  ABDOMEN. 

The  abcloiBiiual  parietes — Sim-face  anatomy. 
— The  degree  of  prominence  of  the  abdomen  varies 
greatly.  The  protuberance  of  the  bellj  in  youno- 
cliildren  is  mainly  due  to  the  rehitively  large  size  of 
the  liver,  which  occupies  a  considerable  part  of 
the  cavity  in  early  life.  It  also  depends  upon  the 
small  size  of  the  pelvis,  which  is  not  only  unable  to 
accommodate  any  abdominal  structure  (strictly  so- 
called),  but  can  scarcely  ]n-ovide  room  for  the  pelvic 
organs  themselves.  Thus  in  infancy  the  bladder  and 
a  great  part  of  the  rectum  are  virtually  abdominal 
viscera.  After  long-continued  distention,  as,  for  ex- 
ample, after  pregnancy,  ascites,  etc.,  the  abdomen 
usually  remains  unduly  prominent  and  pendulous. 

In  cascsof  gi-eatomaciafcion  it  becomes  much  sunken, 
and  its  anterior  wall  appears  to  have  collapsed.  Tliis 
change  is  most  conspicuous  about  the  upper  part  of  the 
region.  Iftjre  the  anterior  parietes  immediately  below 
till!  line  of  the  costal  cartilages,  instead  of  being  in  tin; 
same  plane  with  the  anterior  thoracic  wall,  mny  so  sink 
in  as  to  1)0  almost  at  I'ight  angles  with  that  wall  on  the 
one  hand,  and  wil  h  the  lower  part  of  the  abdominal 
parietes  on  the  other.  In  such  cases  the  abdominal 
Walls  just  below  the  thoracic  line  may  appear  to  be 
almost  vertical  wlieu  the  patient  is  in  the  recumbenb 
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posture.  This  change  of  surface  is  of  importance 
in  gastrostomy,  since  the  sul)jects  for  that  operation 
are  usually  much  emaciated,  and  the  incision  has  to  be 
made  close  below  the  costal  line. 

The  position  of  the  linea  alha  above  the  umbilicus 
is  indicated  by  a  slight  median  groove,  but  no  such 
indication  exists  below  the  navel.  The  Imea  semi- 
lunaris may  be  represented  by  a  slightly  curved  hue 
drawn  from  about  the  tip  of  the  ninth  costal  car- 
tilage to  the  pubic  spine.  In  the  adult  it  would  be 
placed  about  three  inches  from  the  navel.  Above 
the  umbilicus  the  line  is  indicated  on  the  surface  by 
a  shallow  depression.  The  outline  of  the  rectus  can  be 
well  seen  when  the  muscle  is  in  action.  It  presents 
three  "lineK  transverscE,"  one  usually  opposite  the 
xiphoid  cartilage,  one  opposite  the  umbilicus,  and  a 
third  between  the  two.  The  two  upper  of  these  hues 
are  obvious  on  the  surface  in  well-developed  sul.jects. 

The  site  of  the  umbilicus  varies  with  the  obesity  ot 
the  individual  and  the  laxity  of  the  abdomen.  It  is 
always  below  the  centre  of  the  line  between  the 
xiphoid  cartilage  and  the  pubes.  In  the  adult  it  is 
some  way  above  the  centre  of  the  body,  as  measured 
from  head  to  foot,  while  iii  the  fotus  at  birth  it  is 
below  that  point.  It  corresponds  in  front  to  the  disc 
between  the  third  and  fourth  lumbar  vertebra,  and 
behind  to  the  tip  of  the  third  lumbar  spinous  process. 
It  is  situated  about  three-quarters  of  an  inch  to  one 
inch  above  a  line  drawn  between  the  highest  pomts  ot 

the  two  iliac  crests.  ,  •       •  i 

The  anterior  superior  spine,  the  pubic  spnio,  aivl 
Poupart's  ligament  are  all  conspicuous  and  important 
landmarks.  The  pubic  spine  is  nearly  in  the  sanie  hori- 
zontal line  with  the  upper  edge  of  the  great  trochanter 
It  is  very  distinct  in  thin  subjects.  In  the  obese  it 
is  entirely  lost  beneath  (,ho  pubic  fat.  In  such  indi- 
viduals, however,  it  can  be  detected,  when  the  sul  ject  i. 
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a  male,  by  invaginating  the  scrotum  so  as  to  j)ass  the 
finger  beneath  the  subcutaneous  fat.  In  the  female  the 
position  of  the  process  may  be  made  out  by  adducting 
the  thigh  and  thus  making  prominent  the  tendon  of 
origin  of  the  adductor  longus  muscle.  This  muscle 
arises  from  the  body  of  the  pubes  immediately  below 
the  spine,  and  by  running  the  finger  along  the  muscle 
the  bony  prominence  may  be  reached.  If  the  finger  be 
placed  upon  the  pubic  spine  it  may  be  said  that  a 
hernia  descending  to  the  inner  side  of  the  finger  will 
be  inguinal,  while  one  presenting  to  the  outer  side 
will  be  femoral.  In  the  erect  position  of  the  body  tlie 
anterior  superior  spine  is  a  little  above  the  level  of  tlie 
promontory  of  the  sacrum,  while  the  tip  of  the  xijihoid 
cartilage  coiresponds  to  about  the  lower  part  of  tlje 
tenth  dorsal  vertebra. 

In  that  part  of  the  back  which  corresponds  to 
the  abdominal  region  the  ei-ector  spinas  masses  are 
distinct,  and  in  any  but  fat  sulyects  their  outer 
edges  can  be  well  defined.  Between  these  masses 
is  the  s()inal  furrow,  which  ends  below  in  an  angle 
formed  by  the  two  great  gluteal  muscles.  Immediately 
above  the  middle  of  the  crest  of  the  ilium  is  Petit's 
triangle,  or  the  gap  between  the  external  obli([ue  and 
lati.ssinnis  dorsi  muscles.  The  fourth  lumbar  spine 
IS  about  on  a  level  with  the  highest  part  of  the  iliac 
crest.  In  counting  the  ribs  it  is  well  to  commence 
from  aV)ove,  since  the  last  rib  may  not  pi-qject  bevond 
tiic  outer  edge  of  tlie  erector  sjihiai,  and  may  conse- 
quently Ijo  overlooked. 

The  aorta  bifurcates  opposite  the  middle  of  tlie 
body  of  the  fourth  lumbar  vertebra  just  to  the  left  of 
the  riiiddlt!  line.  Tliis  spot  corresponds  very  ne;u-ly  to 
tlie  highest  point  of  the  iliac  crest,  and  will  tlicu-eforo 
be  situate  about  three-quart<n-s  of  nn  iueh  l)elowan(l  to 
the  left  of  tlie  uiiii.ilirus.  A  line  drawn  on  eitliersido 
from  the  point  of  bifurcation  to  the  iiiiddli!  of  Puii]i;u  t's 
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li-ameiit  will  correspond  to  the  course  of  the  common 
aiKl  external  iliac  arteries.  The  first  two  niches  of 
this  line  would  cover  the  common  iliac,  the  remamder 

the  external.  .      ,    ,  j. 

The  cceliac  axis  comes  off  opposite  the  lower  pai-t 
of  the  twelfth  dorsal  vertebra,  at  a  spot  about  four  or 
five  inches  above  the  navel,  and  that  correspouds 
behind  to  the  twelfth  dorsal  spine.  The  superior 
mesenteric  and  suprarenal  arteries  are  just_  below  the 
axis.  The  renal  vessels  arise  about  half  an  mch  below 
the  superior  mesenteric,  opposite  a  spot  some 
inches  above  the  umbilicus,  and  on  a  level  behmd 
with  the  gap  between  the  last  dorsal  and  first  lumbal 
spines.  The  inferior  mesenteric  artery  comes  ofl  from 
the  aorta  about  one  inch  above  the  umbiLcus.  The 
deep  epigastric  artery  follows  a  line  drawn  from  the 
middle  of  Poupart's  ligament  to  the  umbilicus.  Along 
the  same  line  may  sometimes  be  seen  the  superficial 

^^^?S:^bi:iSnal  "rings"  will  be  referred  to  in  the 

^^^Slr^Sr'Stomiual  pavietc-Tlie .  .A., 
over  the  frout  of  the  abdomen  is  loosely  attached  m  the 
reXn  of  the  groin.  This  condition  is  taken  advantage 
ofircertain  operations,  e.g.,  Wood's  procedure  for  he 
radical  cure  of  hernia.  It  also  allows  of  the  uicisio 
or  herniotomy  in  the  inguinal  region  being  made  by 
transfixing  a  fold  of  skin  that  has  been  pinched  up 
overthe  e'-xternal  ring.  The  skin  is  more  adherent  to 
?he  deeper  parts  in  the  middle  line  than  e  sewliere,  but 
not  oluicnt  as  to  hinder  the  spread  o  "^Aamma  lou 
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often  noted  running  acro.ss  the  middle  of  the  belly 
They  are  produced  by  the  freer  bending  of  the  spine 
that  IS  usually  permitted  in  anchylosis,  some  of  tlie 
simpler  movements  of  the  hip  joint  being  transferred  to 
the  column  when  the  articulation  is  rendered  useless. 

After  the  skin  has  been  stretched,  from  any  gross 
distension  of  the  abdomen,  certain  silvery  streaks 
appear  m  the  integument  over  its  lower  part  They 
are  due  to  an  atrophy  of  the  skin  produced  by 
the  stretching,  and  their  position  serves  to  indicate 
the  parts  of  the  parietes  upon  which  distendin<^ 
lorces  withm  the  abdomen  act  most  vigorously 
J  iiey  are  well  seen  after  pregnancy,  ascites,  ovarian 
tumours,  etc. 

Beneath  the  skin  is  the  superficial  fascia,  which 
over  the  lower  half  of  the  abdomen  can  be  readily 
divided  into  two  layers.      The  great  bulk  of  the 
subcutaneous  fat  of  this  region  is  lodged  in  the  more 
superhcuil  of  the  two  layers.    In  cases  of  great  obesity 
the  accurnulation  of  fl,,t  is  perhaps  more  marked 
beneath  the  skm  of  the  abdomen  than  it  is  elsewhere. 
A  layer  of  fat  six  inches  in  depth  has  been  found  in 
tins  region  in  ca.ses  of  great  corpulence.    The  super- 
heal  vessels  and  nerves  lie  for  the  most  part  between 
the  two  layers  of  the  fascia,  so  tli.'it  in  obese  subjects 
incisions  may  bo  made  over  the  abdomen  to  the  depth 
ot  an  inch  or  so  without  encountering  blood-vessels  of 
any  magnitude. 

Tl,e  (h.ep  layer  of  the  superficial  fascia  contnins 
elas  ,c  hl,res,  and  corresponds  to  tiie  tunica  abdominalis 
or  .abdonnnal  belt"  of  animals.  It  is  atta,chnd  to 
tlie  (  ,.(,per  p,-,rts  along  the  middle  line  as  far  as  tiu> 
syinphysi.s,nnd  to  the  fascia  lata  ju.stl,eyond  I'ounart's 
igament.  In  the  int-rval  between  thc'.symphysi.s  and 
the  p„b,c  spine  it  has  no  attachment,  but  pas.ses  down 
into  tlie  scrotum  and  becomes  the  dartr.s  tissue 
£'.-<trava,.sate.l  ui-mn  that  has  reached  the  .scrotum  may 
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mount  up  on  to  the  abdomen  through  this  interval,  and 
will  then  be  Ihnited  by  the  deeper  layer  of  the  tascia. 
It  will  not  be  able  to  pass  down  mto  the  thigh  on 
account  of  the  attachments  of  the  fascia,  nor,  for  a  like 
reason,  will  it  tend  to  pass  over  the  middle  Ime.  in 
the  same  way  emphysematous  collections  following 
iniuries  to  the  chest,  when  beneath  the  deeper  layer 
of  the  fascia,  receive  a  check  at  the  groin,  and  hpomata 
also  that  grow  beneath  the  membrane  tend  to  be  limited 
by  the  middle  line  and  that  of  Poupart  s  hgament 

The  anterior  abdominal  parietes  vary  m  _  thick- 
ness in  different  subjects.    In  cases  of-  emaciation  the 
outlines  of  some  of  the  viscera  may  be  readdy  made 
out  or  even  seen  through  the  thinned  wa  .    In  some 
cases  of  chronic  intestinal  obstruction  the  outlmes 
of  the  distended  intestine  are  visible,  and  their  move- 
ments can  be  watched.    The  relative  thickness  of  the 
abdondnal  wall  in  various  subjects  dep^^lj^^^^^^^^^^ 
ui,on  the  amount  of  the  subcutaneous  fat  than  upon 
the  thickness  of  the  muscles._  This  muscular  boumlaiy 
affords  an  admirable  protection  to  ^''^''^^^^^^^^ 
By  contracting  the  abdominal  muscles  the  front  ot  the 
beUy  c^an  be  made  as  hard  as  a  board,  and  in  acute 
peSonitis  this  contraction  can  sometimes  be  seen  to 
m-oduce  a  remarkable  degree  of  riguhty. 
^     A  blow  upon  the  abdomen  when  the  muscle,  ru  e 
firmly  contracted  will  probably  do  no  "^1"^^  « 
viscera  unless  the  violence  be  extreme,     ihe  ngm 
muscula  wa^^  acts  with  the  ellicacy  of  a  dense  mduj- 
plate.    It  may  be  In-uise.l  or  torn,  but  it  wdl 
itself  receive  the  main  shock  of  the  contusion. 

Ti  e  probable  ellect  on  the  contained  viscera  of 
a  blow  upon  the  abdomen  will  depend  upon  many 
a  Wo^^/iP°         ^  the  walls  themselves  are  con- 

factor  ,  ^^l^J%;^     aepends  upon  whether  the 

the  padding  of  iat  that  is  furnished  to  the  pane  us. 
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If  the  blow  be  nnticiixated  the  muscles  of  tlio  belly 
will  be  in.stinctively  contracted,  and  the  viscera  be  at 
once  provided  with  a  firm  but  ela.stic  shield  Thus 
the  abdominal  muscles  have  been  found  bruised  and 
torn  %yh,le  the  viscera  were  intact,  and,  on  the  other 
hand,  m  cases  probably  where  the  muscles  were  inert 
or  taken  unawares,  a  viscus  has  been  found  to  be 
damaged  without  any  conspicuous  lesion  in  the  belly 

Along  the  lin^^a  a,H,a  the  abdominal  wall  is  thin, 
dense,  and  free  from  visible  blood-vessels.  Hence  in 
mo.st  operations  upon  the  abdominal  cavity  the  incision 
IS  made  m  the  middle  line.  Along  the  oifter  border  o 
the  rectus  mu.scle  (i..  about  and  just  beyond  the 
.nea  semilunaris)  the  parietes  are  also  thin  and  lacking 
in  vessels,  and  consequently  that  situation  is  well 
suited  for  an  incision.      There  are,  however,  few 

so  placed  In  most  cases  it  is  a  question  of  either 
opening  the  abdomen  in  the  middli  line  or  in  one  of 
the  loms.  Below  the  navel  the  two  recti  muscles  ai^ 
almost  HI  contact,  and  here  the  linea  alba  can  scarcely 
he  sa.d  to  exist.  Above  the  umbilicus  the  two 
muscles  tend  to  separate  a  little,  and  the  "  line  " 
r  P-^^-'^-.y  and  in  otl,;.. 

onns   of   drstended   alnlomen  the   median  interval 
between  the  rect-  may  be  much  increased 

are,  from  above  downwa.'ds,  the  liver,  stomach  uu] 
^ansyerse  colon  above  the  und,ilicus, 'and  D 
mtestines  and   bladder  (when    distended)  be  ow 
There  are  often  liule  spaces  between  the  hi  f 
he  bn..a  ..Iha,  and  through  these  pellets  of  fat  I  n 
t      nbper,tonen,l  t,ssue  may  grow,  'if  of  fair  si.e  tl  e.  o 
•ittle  masses  may  be  mistaken  for  irreducible  hernia^ 
t  lie  bbrous  ring  of  the  ii>nl>glirii<.  i.s  derived  frn'in 

'heimeaaiba.  To  tids  ring  tl,.  J 
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skin,  fascice,  and  peritoneum,  are  all  closely  adherent. 
The  adhesion  is\uch,  and  the  amount  of  Ussue 
between  the  skin  and  peritoneum  is  so  scanty,  that  m 
operating  upon  an  umbUical  herma  it  is  scarcely 
Dossible  to  avoid  opening  the  sac. 

^  in  the  foetus  three  vessels  enter  at  the  navel,  and 
immediately  separate  on  reaching  the  ab^J^^^  ^^^^^^^^ 
the  vein  passing  directly  upwards  and  the  artenes 
obliquely  domiwards.  Ruiinmg  down  from  the  um^  , 
bilicus  m  the  middle  line  is  a^-^^l-^--^.^^^..^;, 
urachus      In  the  fffitus,  the  spot  where  the  three 

which  become  to  some  extent  spread  ovei  it.     i  le 
ro  i  enital  hernia,  indeed,  works  its  way  m  among  tlie 
t^rcrrt  of  the'cord  and  receives  ^^^^^^^^ 

^^~a:t  ^wo  reported  ^^he^tw^ 
put  across  by  the  accoucheur  m  dividing  tJie  coia 
at  birth.  '  L  the  abdomen  increases  m  heigh  the 
^  nt."  tionof  the  two  obliterated  -teries  and_o^^^^^^^^ 

S::^,a  J  L  STlole.  half,  and  is  .n,l,ort«l  also  „y 
less  iirm  adhesions. 

author  \n  the  Lanrcl,  vol.  i.,  USSl,  i*. 
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In  some  cases  a  fistula  is  found  at  the  navel  that 
discharges  urine.  This  is  due  to  a  patent  urachus. 
The  urinary  bladder  is  formed  by  a  dilatation  of  tlje 
stalk  of  the  allantois.  The  part  below  this  dilatation 
becomes  the  first  part  of  the  urethra,  that  above 
becomes  tlie  urachus.  In  one  instance  of  patent 
urachus  the  abnormal  opening  vi^as  one  iiich  in  diameter. 
The  patient,  a  man  aged  40,  had  a  stone,  which  was 
extracted  by  passing  tJie  finger  into  the  bladder  through 
tJie  opening  at  the  umbilicus. 

Sometimes  a  fistula  discharging  fasces  is  met  with 
at  the  navel  This  depends  upon  the  pei-sistence  of  the 
vitello-mtestmal  duct,  a  duct  that  at  one  time  connects 
the  rudimentary  intestine  wth  the  yolk  sac,  and  that 
generally  disappears  witliout  leaving  any  trace.  The 
persistent  duct,  when  it  occurs,  is  Imown  as  Meckel's 
diverticulum,  and  springs  from  the  ileum  from  one 
to  three  feet  above  the  ileo-cfecal  valve. 

The  position  of  the  transverse  intersections  of  the 
rectus  nmscle  should  be  borne  in  mind.  They 
adhere  to  the  anterior  layer  of   the  rectus  sheath, 
but  not  to  the  posterior.    They  are  able,  therefore, 
in  some  extent  to  limit  suppurative  collections  and 
ha;n.orrhi,ges   beneath    the   sheath    on  its  anterior 
aspect.     Tins  muscle  is  often  the  seat  of  one  form  of 
phantom  tumour."    These  tumours  are  mostly  met 
w.th  m  the  hysterical  and  hypocliondriac,  and  when 
associated  with  some  vague  abdominal  symj^toms  are 
apt  o  mislead.    They  are  due  to  a  partial  contraction 
ot  the  nmscle,  usually  to  a  part  between  two  inter- 
sections, and  are  said  to  be  more  common  in  the  left 
rectus.     VV  hen  the  fibrr.s  of  the  muscle  are  contracted 
the     tumour      ,s  obvious,  but  when  they  ivhiK  it 
disappears.      Oth^r  phantom    tumours  .lepen,!  upon 
irregular  contraction  of  the  other  a,lKlon,ir,al  muscles 
associated  with  (latulent  .^r  faiculcnt  distension  of  the 
trowel.    In  great  distension  of  the  abdomen  the  librea 
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of  the  rectus  may  be  much  stretched,  since  they  bear 
the  brunt  of  the  distending  force.  The  direction  of 
the  fibres  also  renders  them  liable  to  be  torn  in  the 
opisthotonos,  or  extreme  arching  of  the  back  of 
tetanus.  Portions  of  the  muscle  have  also  been 
ruptured  by  muscular  violence. 

The  lateraS  SHUScles  of  the  front  abdominal  wail 
are  separated  from  one  another  by  layers  of  loose 
connective  tissue.  These  extensive  layers  favour 
the  spread  of  interstitial  abscesses  of  the  abdominal 
parietes.  Such  abscesses  wHl  be  guided  in  their 
course  by  the  attachments  of  the  muscles  between 
which  they  spread,  and  will  be  limited  by  the  semi- 
lunar lines  in  front,  by  the  lower  parts  of  the  ribs  and 
their  cartilages  above,  by  Poupart^s  ligament  and  the 
iUac  crest  below,  and  by  the  edge  of  the  erector 
spina3  behind.  Tlie  same  remarii  applies  to  hemorr- 
hagic or  emphysematous  collections  between  these 
muscles. 

Between  the  abdominal  parietes  and  the  perito- 
neum is  a  laverof  loose  connective  tissue,  the  siib- 
«^ei-ous  coMUCctivc  tissue.  The  looseness  ot  this 
layer  greatly  favours  the  spread  of  abscess  to  the 
progress  of  which  it  otiers  little  resistance.  _  buch  an 
abscess  may  spread  from  the  viscera,  especially  trom 
those  that  have  an  imperfect  peritoneal  covering,  as, 
for  example,  the  kidney,  the  vertical  parts  of  the  colon, 
etc  The  laxity  of  this  tissue  is  of  great  service  in 
certain  surgical  procedures.  Thus  the  external  and 
common  iliac  arteries  can  be  reaclu.!  by  an  incision 
made  some  way  to  the  outer  side  ol  the  vessels  and 
without  openii'ig  the  peritoneum.  That  membrane 
having  been  exposed  in  tin.  lateral  wound,  the  artery 
is  reached  by  working  a  way  with  the  hnger  tlu-ough 
the  subperitoneal  tissue,  and  by  actually  stnpp  g 
the  serous  membrane  from  its  attachments,  ih  s 
condition  of  the  subserous  layer  also  favours  that 
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stretching  of  the  peritoneum  which  occurs  under 
certain  circumstances. 

WoHuds  of  the  abdoiueu  may  give  trouble  in 
their  treatment,  since,  wlien  inflicted,  they  may  open 
up  several  layers  of  fascia  and  so  lead  to  bagging  of 
pus  and  to  the  spread  of  supjmration  should  an  abscess 
follow  the  lesion.  When  the  more  muscular  parts 
are  divided  the  condition  of  the  layers  incised  is 
such  that  great  facilities  are  offered  for  the  em- 
bedding of  small  foreign  bodies,  such  as  pieces  of 
glass,  etc.,  which,  hidden  between  the  muscular  layers, 
may  well  be  overlooked.  Mr.  Pollock  records  a  "case 
where  the  metal  part  of  a  steel  fork  with  two  prongs 
was  overlooked  and  allowed  to  remain  buried  in 
the  abdominal  walls  for  a  considerable  time. 

The  frequent  mo\'ement  01  the  belly  walls  does 
not  favour  that  rest  which  is  so  essential  to  the  healing 
of  wounds. 

In  penetrating  wounds  the  contraction  of  the 
muscles  may  encourage  the  protrusion  of  the  viscera, 
especially  when  tiio  incision  is  transverse  to  tlie 
direction  of  the  muscular  fibres.  In  reducing  small 
portions  of  protruded  viscera  it  is  quite  possible  to 
push  them  into  one  of  the  connective  tissue  spaces 
between  the  muscles  or  into  the  subserous  tissue 
instead  of  into  the  peritoneal  cavity.  In  applying 
sutures  to  wounds  involving  the  whole  thickncsss  of 
the  parietes  it  is  necessary  that  the  threads  should 
include  the  peritoneum  so  that  early  healing  of  that 
membrajie  may  be  brought  about.  Without  such 
precaution  a  gap  may  Ikj  left  in  the  surface  of  the 
peritoneum  whmh  would  favour  the  Ibrmatiou  of  a 
hernia  in  the  site  of  the  old  wound. 

Bloo<l-v<'ss«'ls.-a'lie  only  arinries  of  any  msigni- 
tudi;  111  tlie  abdominal  walls  arc  tiio  two  epigastric 
arteries,  some  lirancli(\s  of  the  deep  circumflex  iliac, 
the  last  two  intercostal  vessels,  the  t'.jiigastric  branch 
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of  the  internal  mammary,  and  the  abdominal  divisions 
of  the  lumbar  arteries.  The  superficial  vessels  are 
of  small  size,  although  Verneuil  reports  a  case  of 
fatal  hasmorrhage  from  the  superhcial  epigastric 
vessel. 

The  superficial  veins  on  the  front  of  the  abdomen 
are  numerous,  and  are  very  distinct  when  varicose. 
A  lateral  vein,  extending  from  tlie  axilla  to  the  groui, 
uniting  the   axillary  and  femoral    veins,   is  often 
rendered  in   this  way  very   prominent.    The  sur- 
face abdominal  veins  may  take  no  part  as  alternative 
blood  channels  in  cases  of  obstruction  of  the  inferior 
vena  cava.    Clinical  experience  shows  that  these  veins 
may  be  also  enormously  varicose  in  instances  where 
the  inferior  cava  is  quite  patent.    In  one  case  under 
my  care  there  Avas  extensive  varicosity  of  the  surface 
veins  from  the  pectoral  region  to  the  groin  that  in- 
volved one  side  of  the  body  only.    It  has  been  shown, 
moreover,  that  the  valves  of  these  vessels  are  so 
arranged  that  the  blood  in  the  surface  veins  above  the 
navel  goes  to  the  axilla,  while  that  in  the  veins  of  the 
subumbilical  region  runs  to  the  groin. 

Schiff  has  shown  that  certain  small  veins  con- 
nect the  portal  vein  with  the  epigastric  veins  at  the 

umbilicus.  o   \     c     +  <• 

As  regards  the  surface  lymphatics  of  the  tront  ot 
the  abdomen,  it  may  be  said  in  general  terms  that 
those  above  the  umbilicus  go  to  the  axillary  glands, 
and  those  below  to  the  glands  of  tlie  groin. 

]\ervcs  The  abdominal  wall  is  supplied  by  the 

lowest  seven  dorsal  or  intercostal  nerves,  and  i.y  the 
first  two  lumbar  nerves.  These  nerves  run  ob  iquel.v 
to  the  long  axis  of  the  abdomen  .lownwards  and 
inwards  from  the  sides  to  the  middle  hne.  Iheir 
direction  is  represented  by  a  continuation  o  ho 
lines  of  the  ribs:  tliey  are  placed  parallel  to  one 
anoLiier   and  at  fairly  equal  distances  apart.     -It  i3 
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important  to  note  tliat  they  supply  not  only  the 
abdominal  integument,  but  also  the  muscles  of  the 
belly,  VIZ.,  the  rectus,  the  t\vo  oblique  muscles,  and 
the  transversahs.    This  association  is  of  great  prac- 
tical importance.     If  a  cold  hand  be  suddenly  placed 
upon  the  belly  the  muscles  at  once  contract  and  the 
abdomen  is  mstinctively  rendered  rigid.     The  safety 
of  the  viscera,  so  far  as  at  least  protection  from 
contusions  is  concerned,  depends  upon  the  readiness 
with  which  the  muscles  can  contract  at  the  first 
indication  of  danger.    As  has  been  already  stated,  the 
%-iscera  have  a  very  efficient  protection  against  the 
ejects  of  blows  when  the  belly  muscles  are  in  a  state 
of  rigid  contraction.    The  sensitive  skin  acts  the  part 
of  a  sentmel,  and  the  intimate  association  of  the  surface 
nerves  with  the  muscular  nerves  allows  the  warninn-s 
of  this  sentinel  to  be  readily  given  and  immediatoTy 
acted  upon.     If  the  skin  and  tlie  muscles  had  eacli 
an  independent  nerve-supply,  a  longer  interval  would 
elapse  between  the  warning  to  the   skin  and  the 
muscular  contraction  than  occurs  when  those  two 
parts  are  both  supplied  by  tlie  same  nerves.  The 
rigidity  of  tlie  muscles  in  certain  painful  aflections  of 
theskm  over  tlio  abdomen  is  often  verv  conspicuous 
i  i.nglit  instance  the  case  of  a  man  with  a^mrn  over  tlie 
belly.    Whde  the  burn  is  jirotected  by  tJie  dressiu.^s 
the  abdon.inal  muscles  are  lax  and  the  parietes  move 
with  the  n^spiratory  act.    The  moment  the  drc-siii-s 
are    removed,    tlie    surface    becoming    painCul,  the 
muscles    at  once  contract    and    tJ,e    belly  L.-.-oimcs 
ng.d.     ft  w,  I  Ik,,  noticed  tiiat  seven  of  tlie'abdominal 
nerv-s    supply    mte.roshal    muscles,    and    a,re  Mni.s 
mtimate  y  associa.h,.!  with  the  movcneiiLs  ,if  ivsnim- 
tion  .    Ihc,  abdominal  nuiscles  are  of  cours,.  .•nii,-(-nied 
m  f.h..  same  nioveniMiLs.     'i'lifse  a,sso.-ia,ti,.i,s  .-.i-,.  ill„s- 
ed  v.hyi)  cold  uaLer  is  siiddrnly  d,,,shrd  upnii  Iho 
bolly.       ih,j   subject   of    such    e.xjHTiiiH.iit    a,l,  onco 
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eKperieuces  a  violent  respiratory  movemeut  in  the 
form  of  a  deep  gasp.  When  the  abdominal  muscles 
are  firmly  fixed  the  lower  ribs  are  also  rigid  and 
respiration  is  Umited  to  the  higher  ribs  and  to  the 

thorax  proper.  ■,     ,  _li 

There  are  other  practical  points  about  these  nerves. 
In  caries  of  the  spine,  and  in  certain  injuries  to  the 
column,  the  spinal  nerves  may  sufter  injury  as  they 
issue  from  the  vertebral  canal.    This  injury  may  show 
itself  by  modified  sensation  in  the  parts  supplied  by 
such  nerves.    Thus  in  Pott's  disease  the  patient  often 
complains  of  a  sense  of  tightness  about  the  abdomen 
as  if  a  cord  ^vere  tied  ai'ound  it.     Th>s  sense  ot 
constriction  depends  upon  an  impaired  sensation  m  he 
parts  sum^lied  by  a  certain  pan-  oi  nerves  ;  or,  it  the 
Lse  of'constriction  be  wider  spread,  by  two  or-  more 
pairs  of  nerves.    In  other  cases  a  sense  of  pam  may 
ake  the  place  of  that  of  constrictiom    It  l-^^- 
be  believed  that  spinal  disease  has  been  mistaken  foi 
"  bellY-ache."  But  many  such  cases  have  been  recoi  ded. 
A  cMcfcomplains  of  paui  over  the  pit  of  the  stomach 
;r  about  thi  umbilicus,  and  this  feat^.u-e  may  qu^e 
absorb  for  a  ^vhile  the   surgeon's  attention.  _  The 
abdomen  is  carefully  poulticed,  while  the  only  misclnet 
St  the  vertebral  co'lLn.    Other  synn.toms  ho^v.ve 

develop,  and  it  ^^^^^^  ^^^^^ 
due  to  pressure  upon  the  nenes  ^.^P^''^"  ?  ,  ,  ^^^^t 
over  the  epigastric  or  umbilical  regions,  and  that  that 
pre  sure  is  a  circumstance  in  the  course  ot  spinal  bone 
set  e  The  site  of  the  painful  part  ^  opends  o 
couie  upon  the  position  of  the  spmal  ailment,  and 
Zs  t'he'cutaneoi  symptoms  may  serve  to  localise 

run  close  above  I'oupart's  ligament,     ihe  position 
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the  intermediate  truuk.s  can  be  readily  estimated. 
Pain  referred  to  districts  supplied  by  tlie  lower  ab- 
dominal nerves  in  connection  with  .spinal  caries  may 
mislead  the  surgeon  from  the  real  seat  of  the  malady, 
and  may  arouse  a  suspicion  of  mischief  in  the  kitlneys 
or  bladder. 

It  may  be  noted  that  some  of  these  nerve  disturb- 
ances, especially  the  sense  of  a  constricting  band, 
are  common  in  certain  affections  of  the  spinal  cord, 
such  as  locomotor  ataxia,  etc. 

These  nerves  of  the  belly-wall  have  still  more 
important  associations.     Not  only  are  they  supplied 
to  the  skin  of  the  abdomen,  and  to  the  abdominal 
muscles,  but  they  also  share  in  the  nerve  supply  of  the 
abdominal  contents.     It  is  well  known  that  tlie  most 
conspicuous  supply  of  the  abdominal  viscera  is  derived 
from  the  sympathetic.     Tliis  nerve  cord  receives  many 
contributions  from  the  spinal  nerves,  and  the  mixed 
trunks  thus  foruied  are  distributed  to  the  various 
organs.     It,  however,  liappens  that  that  segment  of 
the  gangliated  cord  of  the  sympathetic  tliat  is  Avithin 
the  abdomen  (viz.  tlie  lumbar  segment)  has  practically 
nothing  to  do  with  the  strictly  abdominal  viscera. 
The  lumbar  cord  communicates  with    the  lumbar 
nerves,   but   only  two  of   these  have  any  concern 
with  the  al)dominal  parietes,  and  that  concern  is  of 
very  insignificant  extent,  and  relates  rather  to  the 
pelvic  than  to  the  abdominal  parts  of  the  parietes. 
The  spinal  nerves  mostly  concerned  with  the  belly- 
wall  are  the  last  seven  dorsal.     These  nerves  have 
communicatioti   with    the   lower    seven  sympathetic 
ganglia  in  the  thorax,  and  it  is  to  the  thoracic  sympa- 
thetic that  we  must  look  for  some  more  direct  iiiterest 
in  the  abdoniinal  nerve-supply  so  far  as  it  nirccts  the 
vi.scera.     This  eonncrtioii  is  allbrded  l>y  tlu^  s|il;uichnic 
nerves  that  come  off  from  the  lower"  seven  or  eight 
thoracic  ganglia,   and   are   in  comninnion   with  the 
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very    nerves    that    supply    the    parietes.*   _  These 
nerves  go  to  the  great  plexuses  tliat  provide  the 
nerve  supply  for  the  abdominal  viscera,  to  the  great 
solar  plexus,  and  to  some  of  those  more  or  less 
directly  derived  from  it.    Without  some  such  expla- 
nation it  is  difficult  to  understand  why  the  sympa- 
thetic supply  of  the    abdominal  organs  should  be 
derived  from  a  nerve  cord  half  way  up  in  the  thorax 
when  that  very  cord  extends  into  the  idjdomen  itself, 
and  could  provide  a  much  more  direct  supply.  This 
nerve  relationship  is  illustrated  in  disease  in  many 
ways     Thus,  in  acute  jieritonitis  and  m  laceration  of 
certain  of  the  viscera  the  abdominal  muscles  become 
rigidly  contracted,  so  as  to  insure  as  complete  rest  as 
possible  to  the  injured  parts.     In  acute  peritonitis 
the  belly  is  very  hard,  the  respirations  are  purely 
thoracic,  and  so  entirely  do  the  cutaneous  portions  of 
these  nerves  enter  into  the  situation,  that  the  patient 
is  often  unable  to  tolei'ate  even  the  most  tiilhng 
pressure  upon  his  abdomen. 

CoiiKt'Mital  rioloi  aaiitBCS  of  the  alMloiiieu.- 
In  the  fcetus  the  intestinal  canal  is  cut  oil  from  the 
yolk  sac  by  the  gradual  growth  of  the  ventral  plates 
and  their  ultimate  union  in  the  middle  line.  This 
union  occurs  latest  at  the  umbdicus,  and  wJ>en 
complete  the  abdominal  cavity  is  entirely  enclosed. 
In  some  cases  of  imperfect  development  the  anterior 
abdominal  wall  is  more  or  less  entirely  absent,  and 
the  viscera  are  either  entirely  uncovered  or  protected 
only  by  a  scanty  membrane.  This  condition  is  usually 
associied  with  other  deformities, _  which  are  nicu,^ 
sistent  with  any  but  very  brief  existence,  in  many 
*  r.eck  (rliil.  Truus.,  lS4(i)  .uul  others  state  that  ^'^^^ 
tho  lower  thoiacic  !?•"  &     >  ''■  j  number  of  respi- 

viscera  in  tlio  respiratory  movements  geneiallj. 
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cases  the  abdominal  walls  are  fairly  complete,  but 
tlieve  is  a  lack  of  union  in  tlie  middle  line  about  the 
umbilicus.  Thus  result  the  various  forms  of  con- 
genital exomphalos,  which  may  vary  in  severity  fi-om 
a  small  hernia  to  a  protrusion  of  the  whole  of  the 
more  moveable  viscera.  One  of  the  most  remarkable 
deformities  is  that  known  as  extroversion  of  the 
bladder.  Here,  not  only  is  a  part  of  the  belly  wall 
absent,  but  also  a  part  of  the  genito-urinary  apparatus. 
In  corai)lete  cases  there  is  an  absence  of  the  umbilicus 
and  of  the  anterior  abdominal  wall  below  it.  Tliere  is 
no  symphysis  pubis,  an  absence  of  the  anterior 
wall  of  the  bladder,  of  the  principal  part  of  the  penis, 
and  the  whole  of  the  roof  of  the  urethra.  The 
scrotum,  also,  as  may  be  expected  from  a  reference  to 
the  development  of  tliat  part,  is  bifid. 

Ilornia  1.  Inguinal  kernia.~In  this  form  of 

rupture  the  herniated  bowel  occupies  the  inguinal 
canal  for  tlie  whole  or  part  of  its  entire  length.  This 
canal  runs  ol^liquely  from  the  internal  to  the  external 
a})dominal  ring,  and  is  about  one  and  a  half  indies  in 
lengtli.  It  represents  the  track  followed  by  the  testis 
in  ICS  descent.  It  i.s,  in  a  sense,  a  passage  right  through 
the  abdomin.al  walls,  and  is  occupied  by  the  sjiermatic 
cord.  Tt  is  not  a  free  canal,  liowevcr,  in  the  same 
son.so  as  one  would  speak  of  an.  open  tube,  Imfc  is  r;i,ther 
a  potential  one,  a  tract  of  tissue  so  arranrr,,,!  as  to 
permit  of  a  l,ody  being  tlmist  along  it.  It  is  a  ))roach 
m  the  abdominal  wall,  not  a  doorway;  a  hvrarU 
that  is  forcibly  opened  up  and  widened  in"  the  ac(|uired 
torms  of  luTiiia.  When  a  liernia  occupi(!S  tli(«  in- 
guinn,l  c;ui;il  it  is  covered  in  front  by  tlio  intcirnuK^nt.s, 
the  extern^d  oblique  aponeurosis,  and  the  lower  i\\>vv.H 
of  tlir;  inlcni;i,l  ()l.ii(|ue  and  transversalis  inusele.s.  U 
rests  l,,-li  in,  1  upon  l,ho  trans  v<>rsal  is  fnscin,,  the 
f'onjoui,"-!  tiMiflon,  ;in<l  the  triangular  ligjnncnl  ;  over 
H.    an;lics    the    transverse    ai'id     inU'riial  oblitpio 
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muscles,  while  below  it  is  the  angle  formed  by 
the  union  of  Poupart's  ligament  with  the  transver- 
salis  fascia.  The  herniated  bowel  is  contained  %vithin 
a  "  sac,"  which  is  always  formed  of  peritoneum.  In 
congenital  hernia  the  sac  exists  already  formed  in  the 
form  of  an  abnormally  patent  "  processus  vaginalis." 
In  acquired  herniiB  the  sac  consists  of  that  part  of  the 
parietal  peritoneum  which  the  gut  pushes  before  it  in 
its  descent. 

The  external  abdominal  ring  is  readily  felt  by 
invaginating  the  scrotum  with  the  point  of  the  finger, 
and  then  passing  the  digit  up  in  front  of  the  cord. 
If  the  nail  be  kept  against  the  cord  the  pulp  of  the 
finger  can  readily  recognise  its  triangular  slit-like 
opening.  Under  ordinary  circumstances  in  adults  it 
will  just  admit  the  tip  of  the  little  finger.*  The 
internal  ring  is  situate  about  half  an  inch  above  the 
middle  of  Poupart's  ligament. 

There  are  two  principal  forms  of  inguinal  hernia, 
which  can  be  best  understood  by  a  view  of  the  anterior 
abdominal  parietes  from  within.  From  such  an  aspect 
it  will  be  seen  that  the  peritoneum  is  marked  by  three 
linear  ridges  that  run,  roughly  speaking,  from_  the 
umbilicus  to  the  pelvic  brim.  One  of  these  ridges 
follows  the  middle  line  from  the  navel  to  the  symphy.sis, 
and  represents  the  urachus;  a  second,  that  may  be 
indicated  by  a  line  drawn  from  the  middle  of  Poupart's 
ligament  to  the  navel,  represents  the  deep  epigastric 
artery  ;  while  between  these  two,  and  much  nearer  to 
the  epigastric  vessel  than  to  the  middle  line,  is  the  line 
formed  by  the  obliterated  hypogastric  artery.  By 
means  of  these  ridges  the  peritoneum  is  made  to  pre- 
sent three  fosste,  an  external  to  the  outer  side  of  the 

*  In  cases  of  congenital  or  acqnirerl  absence  of  tlio  cord  the 
external  rin''  m.n,y  bo  almost  obliterated.  Panlet  quotes  froni 
Malffaisne  the  casi  of  an  old  man  whose  testicle  had  been  removed 
in  infancy  and  in  whom  the  external  ring  was  so  small  as  to  be 
scarcely  recognisable. 
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ei)igiistric  artery,   an  internal  between  the  nrachns 
and  the  hypogastric  artery,  and  a  middle  between  tlie 
tract  of  the  latter  ves.sel  and  the  epigastric  trunk. 
The  internal  ring  (so  called)  is  just  to  the  outer  side 
of  the  epigastric  artery,  and  the  site  of  the  summit  of 
the  inguinal  canal  is  indicated  by  a  depression  in  the 
peritoneum.     When  a  liernia   follows  the  inguinal 
canal  throughout  its  entire  length,  it  is  called  oblique, 
indirect,  or  external;  "oblique"  or  "indirect"  from 
its  taking  the  oblique  direction  of  the  canal,  "external" 
from  the  position  of  its  neck  with  reference  to  the 
epigastric  vessel.    The  coverings  of  such  a  hernia, 
would  be  the  same  as  those  of  the  cord,  viz.,  the  skin, 
the  superficial,  intercolumnar,  cremasteric  and  infundi- 
liuliform  layers  of  fascia,  the  subserous  tissue,  and 
the  peritoneum.    When  the  hernia  escapes  to  the 
inner  side  of  the  deep  epigastric  artery,  through  the 
space  known  as  Hesselbach's  triangle,  it  is  called  a 
direct  or  internal  hernia  for  reasons  that  will  be 
ohvious.  There  may  be  two  forms  of  direct  hernia.  In 
one  fonn  the  gut  escapes  tln'ough  the  middle  fossa 
above  described,  in  the  other  through  the  imier  fossa 
between  the  hypogasti-ic  artery  and  "the  outer  edge  of 
the  rectus  muscle.    The  middle  fossa  is  nearly  oppo- 
site to  the  summit  of  the  e.\t(a'nal  ring.     A' hernia 
escaping  through  that  fossa  wou hi  enter"  the  inguinal 
canal  some  little  vf-.iy  below  the  point  of  entrance  of 
an  oblique  licrnin,,  a,nd  wouhl  have  the  .sani(\  coverings 
as  that  ii(>rnia,  with  the  exception  of  the  iirl'uudihufi- 
fonn  fas.na.    The  first  covering,  indeed,  that  it  would 
i-ecoivo  from  tlie  canal  structures  would  lie  tlui  crc;- 
inasteric  fascia.     The  inner  fos.sa  ci)rrc,s])()n(ls,  so  fa,r 
as  the  inguinal  canal  is  concerned,  willi  tin;  external 
rnig.     A  liernia  escaping  tlirniigh  this  Inssa  would  he 
resisted  l,y  (,|,(,  conjoined  tendon  and  tli(!  Iria.nguliir 
li,:,'auie,nt.     The.se  structures  are  f-ilJier  streti'lied  '  over 
the  iieniia  .so  as  to  form  one,  f)f  its  coverings,  or  the 
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conjoined  tendon  is  perforated  by  tlie  hernia,  or  lastly 
the  gut  deviates  a  little  in  an  outward  direction  so_  as 
to  avoid  the  tendon  and  appear  at  its  outer  side 
(Velpeau).  In  any  case  the  hernia  is  forced  almost 
directly  into  the  external  abdominal  ring.  Tlie 
coverings  of  such  hernia  are  the  skin  and  superficial 
fascia,  the  intercolumnar  fascia,  the  triangular  liga- 
ment and  conjohied  tendon  (with  the  exceptions  above 
mentioned),  the  transversalis  fascia,  subserous  tissue, 
and  peritoneum. 

An  examination  of  the  abdominal  wall,  apart  trom 
clinical  experience,  would  lead  one  to  suspect  that  the 
direct  hernia  would  be  more  common  than  the  indirect, 
since  the  parietes  are  certainly  less  resistmg  opposite 
Hesselbach's  triangle  than  they  are  m  the  parts  imme- 
diately external  to  the  epigastric  artery.    Indeexl,  just 
to  the  outer  side  of  the  conjoined  tendon  the  belly  wail 
is  remarkably  thin.    These  conditions,  liowever,  seem 
to  offer  less  facilities  for  the  escape  of  a  hernia  than 
does  the   inguinal  canal  itself.    The  fannel-shaped 
depression  in  the  peritoneum  at  the  summit  ot  tliat 
canal  seems  to  offer  particular  inducements  for  rupture, 
and  there  are,  besides,  certain  congenital  defects  m  the 
vao-inal  process  of  the  peritoneum  that  render  hernia 
almost  unavoidable  along  the  inguinal  canal. 

Direct  versiis  indirect  inguinal  hernia. 
The  indirect  hernia,  as  just  hinted,  may  be  congenital 
the  direct  is  never  congenital.     In  the  congenita 
oblique  hernia  the  outline  of  the  ingumal  canal  and 
the  relations  of  the  various  parts  concerned  are  but 
little    disturbed,  and   the  dilferences   between  tins 
form  of  rupture  and  the  direct  variety  are  conspicuous 
The  acquired  oblique  hernia,  however,  does  not  present 
such  a  contrast  to  the  direct  form  as  may  be  expected 
n  the  lirst-named  rupture,  from  constant  dragguig 
upon  the  parts  the  internal  ring  becomes  more  o.  less 
api- ;iximited  to  the  external  ring,  and  the  length  of 
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the  canal  .iiul  con.sequently  tlie  obliquity  of  the  hernia 
are  considerably  retlnced.    Thu.s  the  axes  of  the  two 
forms  of  ruptnre  do  not  present  such  diflerences  as  to 
make  their  nature  at  once  obvious.    The  direct  hernia, 
however,  on  reduction,  will  pass  directly  back  into  the 
belly,  while  the  indirect  will,  even  in  old  cases,  take  a 
fili.ccht  but  appreciable  direction  outwards.     After  the 
reduction  of  the  direct  hernia,  the  edge  of  the  rectus 
niuscle  may  be  readily  felt  to  the  inner  "side  of  the  aper- 
ture, and  the  pulsation  of  the  epigastric  arteiy  will 
probably  be  detected  on  its  outer  side,  features  that 
are  lioth  lacking  in  the  oblique  variety.    From  the 
slight  inducement  offered  to  its  progress,  and  from  its 
msigniKcnut  neck,  the  direct  hernia  is  usually  small 
and  globular,  while  for  opjjosite  reasons  the  oblique 
rupture  may  attain  large  size,  and  tends  to  assume  a 
pyriform  outline. 

Forms  of  oblique  hcrnm  <log>cn4ling^  u|>on 
con^onitnl  defects  in  the  "  vaginal  process." 
The  dcf^cmt  of  the  testis.  ~U  is  well  known  that  the 
testis  in  the  fretus  descends  from  the  region  of  tlie 
kidney  into  the  scrotum  by  making  a  way  through  tlio 
abdominal  wail  that  is  aitci-svards  kuowu  as  the  in- 
guinal canal. 

fts  dnsc'cnt  i.s  preceded  by  the  passage  into  tlie 
ficrotum  of  a  pi-ocess  of  the  peritoneum,' the  va'--inai 
proce.S8.  Tlie  testicle  usually  enters  the  internal'^rin'' 
about  the  .seventh  nicnth  of  fo'tal  life,  and  by  I  ho 
eighth  month  is  in  the.  scrotum.  The  te'stis  is  gui.hnl 
to  Its  final  resting  place  by  the  gubernacuium,  a  hand 
ot  mii.scular  fibres.  This  l,a,nd  is  af,|-,ach..d  l„.|ow  („ 
the  anterior  abdominal  pari.it.'s,  (r,  tli<.  pul„.,s  near  the 
root  of  the  penis,  to  tla;  bol,f(aii  ,,1'  the  ser,,tiini,  a,nd  i.o 
tlie  tuber  is<:hii  and  sphindcr  ani  (  I  ;M.'k  wood ).  The 
last  naaned  attachmenl,s  si'rve  f,,  exphiin  |1„.  ,H-rasion;il 
passa,ge  of  the  testis  beyond  the  s.a-.,l,inn  into  the 
pfaiiieiUM  (f,cstis  iu  perineo).  in  one  example  of  this 
u— 4 
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condition  I  found  it  necessaiy  to  divide  a  band  passing 
from  the  tuber  ischii  to  the  testis  before  I  could  place 
the  gland  in  the  scrotum. 

Following  the  gubernaculum  upwards,  it  is  attached, 
first  of  all,  to  the  vaginal  process,  which,  therefore, 
descends  before  the  testis,  then  to  the  gland  and 
epididymis,  and,  lastly,  to  the  peritoneum  about  the 
bowel  (cascum,  ileum,  or  mesentery  on  the  right  side, 
and  sigmoid  flexure  on  the  left  side).  The  latter  connec- 
tions serve  to  explain  the  condition  of  infantile  hernia, 
in  which  a  bag  or  diverticle  of  peritoneum  is  drawn 
down  into  the  scrotum  after  the  testis  (Lockwood). 
This  diverticle  can  then  become  the  sac  of  a  hernia. 

The  vaginal  process  is  often  found  open  at  birth, 
but  it  is  more  usually  found  cut  off  from  the  peritoneal 
cavity,  the  portion  thus  isolated  formmg  the  tunica 
vaginalis.    This  vaginal  process  will  have  a  narrowed 
part  or  neck,  as  it  passes  along  the  inguinal  canal,  and 
wiULe  free  to  enlarge  again  on  reaching  the  scrotum 
The  manner  in  which  it  is  cut  off  is  as  follows.  _  it 
becomes  obliterated  in  two  places,  at  the  internal  ring 
and  at  a  spot  just  above  the  epididymis,  the  obliteration 
usually  beginning  at  the  higher  point  tirst.  hupposing 
oblitemtion  to  have  taken  place  at  these  two  ponits 
the  vaginal  process  between  them  will  be  represented 
by  an  isolated  tube.    This  soon  shrinks    closes,  and 
dwindles  to  an  insignificant  fibrous  cord.  _   it  uiMy, 
however,  remain  patent  in  part,  and  if  fluid  accumu- 
lates in  this  patent  portion,  an  "  ^^p'^^ed  hydrocde  o£ 
the  cord  "  is  produced.    As  regards  the  mode  of  closui  e, 
three  contingencies  may  happen,  each  giving  rise  to  a 
particular  fm-m  of  hernia:  (1)  The  "  process  Mnay  not 
close  at  all  ;  (2)  it  may  close  at  the  upper  point  only  , 
and       it  may  close  at  tlie  lower  point  only. 

m  When  the  vaginal  process  is  entirely  open ,  gut 
can  Vidily  descend  at  once  into  the  --J^um.  ^uch  a 
condition  is  called  a  co..sea.laI  !.e.-n.a.    Heie  the 
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intestine  is  found  to  occupy  a  large  aac  of  tlie  peri- 
toneum, the  open  orifice  of  which  is  placed  at  the  in- 
ternal inguinal  ring.  The  neck  of  the  sac  is  long  and 
narrow,  the  parts  around  have  not  been  disturlTed  to 
}ierinit  the  bowel  to  pass,  ajid  the  actual  sac  itself  is 
very  thin.  It  is  on  account  of  these  anatomical  con- 
ditions that  the  effects  of  strangulation  fall  as  a  rule 
hea\icr  upon  this  form  of  hernia  than  upon  the  corre- 
sponding acquired  form. 

(2)  When  the  process  is  closed  only  at  tlie  internal 
ring  the  undnly  large  tunica  vaginalis  is  found  to  ex- 
tend up  to  that  orifice.     Behind  this  abnormal  tunica  a 
d  i  verticle  of  peritoneum  is  drawn  down  into  the  scrotum 
by  tliegnlternaculum,  and  becomes  the  sac  of  a  hernia 
(Lockwood).    This  is  known  as  an  infantile  or  en- 
^-ysled  hornin.    In  such  a  case  the  abnormal  tunica 
vaginalis  lies  in  front  of  the  sac,  and  therefore  three 
layers  of  peritoneum  would  have  to  be  cut  through  be- 
fore the  gut  could  be  reached.     The  term  "infantile" 
was  given  to  this  rupture  because  tlje  first  cases  re- 
])orted  were  met  with  in  infants;  tlie  term  "encysted," 
bf;cause  the  hernial  .sac  was  considered  to  be  enclosed  by 
tlie  sac  of  the  tunica  vaginalis.   The  condition  of  parts 
that  fa  vours  the  development  of  tin's  rupture  serves  also 
to  explain  those  anomalous  cases  of  congcuiita!  hernia 
that  appear  suddenly  and  for  tlie  (irst  time  in  adult 
bfe.     Here,  nnd(!r  some  unwonted  exertion  the  ])eri- 
toncum  tliat  se])ai'ates  the  hirge  turn'ca  vaginalis  from 
the  general  peritoneum  at  the  internal  ring  giv(^s  way, 
and  the  gut  at  once  passes  into  the  cavity  beyond,  ai'iti 
so  ai)|)eurs  in  the  condition  of  a,  congenital  lu'Tiiia,! 

(•')  fu  the  last  nannid  circaimstance  a  tuljuhu-  pro- 
cess of  peritoneum  leads  dfiwn  as  far  as  tlie  to|.  of  l,h(> 
|es^,l(:lo,  and  there  ends,  the  noriiiaJ  tiiniea  vaginaJis 
being  beyoiul.  Hernia  inlo  this  prnei'ss  is  cidled  ;i 
tirruia  into  tli4>  rnniriilsia-  |»a-4»r<>ss. 

In  the;  first  of  these  forms  the  testicle  is  ((uito 
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enveloped  in  the  hernia.  In  the  second  and  thii-cl 
forms,  as  well  as  in  the  acquired  form,  it  is  to  be  lelt 
quite  distinct  from  the  rupture,  being  actually  behind 
and  below  it. 

A  cono-enital  hernia  may  form  m  cases  where  the 
testicle  has  not  descended  at  all.  In  such  instances 
the  vaginal  process  may  occupy  the  would-be  canal, 
and  along  this  process  a  hernia  may  descend,  it  is 
well  known  that  the  testicle  may  make  its  first  appear- 
ance in  the  scrotum,  months  and  even  years  alter  birt  i. 
In  such  cases  the  vaginal  process  may  be  normally 
developed  at  birth  {i.e.,  may  occupy  the  scrotum),  or 
it  may  be  abortive.  w  i„ 

In  the  foetus  the  inguinal  canal  is  relatively 
much  shorter  than  it  is  in  the  adult.  As  the  pelvis 
develops,  however,  the  relations  of  the  canal  approach 
more  to  the  normal.  In  the  congenital  hernia  the 
relations  of  the  canal  are  not  disturbed  as  they  are 
in  the  acquired  form.  Thus,  it  happens  that  such 
ruptures  have  long  and  narrow  necks,  and  the  dilhcult> 
in  steadying  this  neck  constitutes  one  of  the  _  special 
obstacles  in  the  efiFectual  reduction  of  hernia 

There  is  another  possible  congenital  defect  that 
may  predispose  to  hernia,  viz.,  an  abnormally  loug 
mesentery.  If,  in  the  dead  subject,  the  mguiual  caua 
be  o],ened  up,  and  an  attempt  made  to  draw  a  piece  o 
„ut  down  from  the  abdomen  into  the  scrotum  it  nmU 
be  found  that  it  cannot  be  done,  owing  to  the  slior  noss 
of  tlie  mesentery.  In  any  case  of  scrotal  henna,  liere- 
fore,  the  mesentery  must  become  lengthened,  and  it  s 
a  question  whether  or  not  an  abL>onnally  long  meseu- 
3  may  exist  as  a  congenital  defect,  and  so  predispose 
the  patient  to  rupture.    More  information  is  required 

''^'"'^^^M  c:n.n,  in  ....  O-.ua.c  is  un,ch 
sn.nUer  ancTnarrower,  although  a  trill,  longer,  thau  it 
^  n  the  male.    It  is  occupied  by  the  round  hg:nneut, 
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and  oirer.s  such  sliglit  inducement  to  the  formation  of 
a  ruiiture,  that  acquired  inguinal  hernia  is  as  rare 
among  females  as  it  is  common  among  men.    In  the 
Jemale  fcetu.s,  a  process  of  peritoneum  descends  for  a 
htae  way  along  the  round  ligament.     It  corresponds 
to  the  processus  vaginalis  of  males,  and  is  known  as 
the  canal  of  Nuck.     If  tliis  process  remains  patent 
as  It  not  infrequently  does,  it  may  lead  to  a  rupture 
that  corresponds  to  the  congenital  hernia  of  males 
Indeed,  in  quite  early  life  the  inguinal  rupture  is 
about  the  only  form  met  with  in  female  children,  if 
exception  be  made  of  uml)ilical  hernia.     In  all  sucli 
instmices  of  early  inguinal  hernia,  the  gut  has  travelled 
down  a  patent  canal  of  Nuck. 

It  only  remains  to  be  said,  that  in  endeavourincr  to 
reduce  an  inguinal  hernia  by  taxis,  tlie  thigh  sho^uld 
be  Hexed  and  adducted,  for  in  that  position  the  ab- 
dormnal  parietes  that  bound  the  inguinal  canal  are 
the  most  relaxed.  This  position  of  tlie  tliigh  affects 
the  nigumal  region  mainly  through  tlie  attachments 
ot  the  fascia  lata  to  Pou part's  ligament. 

In  hri-iBiotoiny  a.n  incision  is  made  along  the 
middle  of  the  tumour  and  in  its  long  axis,  beina 
so    arranged    that    its    centre    shall   correspond  to 
the  external  ring.     The  superficial   external  pudio 
artery  is  usually  divided  in  the  op(!ration.    It  is  iui- 
l<o.ssil)ie  to  di.stingui.sh  the  various  layers  of  ti.ssue  that 
cover  the  liernia,  the  only  one,  as  a,  rule,  that  is  re-  , 
eognisa.ble  being  the  layer  from  the  cremast(,r.  In 
•livKhiig  the  con.striction  it  is  usually  recommended  (o 
cut  upwards  in  all  forms  of  iniruinal  hc^rnia,.    Th,.  „nly  ' 
vessel  m  risk  of  being  damaged  is  tlu!  deep  epiga,stric. 
Ill  th(.  ol,li-jU(,  form  of  rupture  an  in.'ision  dire.'Uy 
jirvvards  would  quite  avoid  this  arl.eiy  ;  but  in  a,  diiv,:t 
hernia,  when;  there  is  reason  to  snppo.se  thai;  the  ve.s.sd 
iH  in  close  connection  with  the  n<:ck  of  thc^  sac,  it  is 
well  that  the  incision  be  dii-e.;l,e<i  .-i  lir.l.lo  inwanls  an 
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well  as  upwards.  It  should  be  remembered  that  the 
incision  :'equired  to  relieve  a  constriction  is,  if  pro- 
perly applied,  of  the  most  insignificant  character. 

Feisiora!  licvMia.— In  this  form  of  rupture  the 
crut  leaves  the  abdomen  through  the  femoral  ring  and 
passes  down  into  the  thigh  along  the  crural  canal. 
The  name  "crural  canal"  is  given  to  the  narrow 
interval  between  the  femoral  vein  and  the  inner  wall 
of  the  crural  sheath.    Like  the  ingumal  canal,  it  is 
a  potential  rather  than  an  actual  canal,  and  exists 
only  when  the  sheath  has  been  separated  from  the 
vein  by  dissection  or  by  a  hernial  protrusion  of  same 
kind     The  canal  is  funnel-shaped,  about  half  an  mch 
in  length,  and  ends  opposite  the  saphenous  opemng. 
Femoial  hernias  are  always  acquired,  and  possess  a  sac, 
made  by  themselves  out  of  the  parietol  peritoneum 
covering  the  crural  ring  and  its  vicinity.    The  canal 
is  lar^^er  in  women  than  in  men,  and  thus  it  happens 
that  this  species  of  rupture  is  much  more  common  in 
the  former  sex.     The  tendency  to  this  hernia  in 
women  appears  also  to  be  increased  by  the  weakening 
efifects  of  pregnancy  upon  the  ^^f^ominal  .va I  s  As 
the  o-ut  descends  it  pushes  m  front  of  it  its  sac  o 
p  ritoneum  and  the  septum  crurale  (f^^  S^fj 
to  the  subserous  tissue  that  covers  m  the  iemoral  ung) 
ancl  e^rs  the  crural  sheath.    The  adhesions  of  the 
sheath  limit  its  downward  progress   when   it  has 
travelled  about  half  an  inch,  and  it  theretore  passes 
forwards   through   the  saphenous  opening,  pushing 
bet^^^  it  the  cribriform  fascia.    It  then  receives  a 
CO  erhic.  from  the  superficial  fascia  and  the  skm 
wln  '  ^to  the  rigidity  of  the  structures  about  the 
fcmoril  rin<v,  the  neck  of  the  sac  must  always  bo 
s   an     For'similar  reasons  its  dimeusions_  wlule  ,n 
c  Loral  canal  must  of  necessity  be  ins,gnjhcau 
w  I  once  it  has  escaped  throi,gh  the  ^.r.o^ 
op-.ning  the  loose  subcutaneous  fasciae  of  the  g'^m 
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afibrd  it  ample  opiiortunitie.s  for  increase.    When  tlia 
liernia  has  passed  tlu'ough  the  saphenous  opening  it 
tends  to  mount  upwards  over  Poupart's  ligament^  in 
the  direction  of  the  anterior  superioi-  iliac  sjmie.  Even 
when  it  overlaps  the  ligament  considerably  it  can 
hardly  be  mistaken  for  an  inguinal  hernia,  since  it 
must  always  lie  to  the  outer  side  of  the  pubic  spine. 
The  upward  tendency  of  a  femoral  hernia  has  been 
variously    explained.     It   has    been    ascribed  to  a 
supposed  curve  in  the  crural  canal,  the  concavity  of 
which  IS  forwards.     Scarpa  believed  it  to  receive  its 
du-ection  from  the  frequent  flexion  of  the  thigh. 
Prol)ably  one  of  the  most  important  factors  in  tlie 
matter  is  the  unyielding  character  of  tlie  lower  ed<^e 
of  the  sai)henous  opening.     This  edge  tejids  to  direct 
tlie   gut   foi-wai'd.s,   while   the   traction   upon  the 
mrvsentery,  tiiat  is  inevitable  as  the  rupture  proceeds, 
may  be  conceived  as  favouring  an  upward  direction, 
iiie  coverings  of  a  liernia  that  has  found  its  way 
beneath  the  skin  are  often  very  scanty. 

Rdaaons.--SR\x(ix\,    a  liernia  occupies  the  crural 
canal  tliere  are  in  front  of  it  the  skin  and  super- 
ficial fascue,  the  iliac  part  of  the  fascia  lata,  the 
crural  arches,  the  cribrifoi'in  fascia,  and  tlie  anterior 
wall    of  the  crural  sheath.      Beliind  ai-e  the  po.s- 
tenor  wall  of  the  crural  sheath,  the  pubic  portion 
of  the  fa,scia  lata,  the  pectineus  muscle,  and  tlie  bone 
ihe  boundaries  of  the  femoral   ring  are,  in  front 
Poupart's  ligament  and  the  deep  crura,!  arch  ;  beliind' 
the  bone  covered  by  the  fa.scia  lata  and  tlui  lu'ctineus- 
on  the  inner  side,  the  conjoined  tendon,  ( limberna'/.s 
ligament,  and  the  inner  jiart  of  the  deep  crural  aicli  ; 
on  tin;  outer  .side,  the  fc^moral  vein  in  its  shrath.  'j'lio 
spermatic  <'ord  li(..s  (in  the  ma.le)  just  above  tli.-  an(,crior 
Ijordcr  of  the  ring,  and  tlie  epigastric  iirtery  skirts  il.s 
li|iper  and  outer  pnrt.    ^'h,.  jitth,  pubic  bivuich  of  this 
artery  pa.s.s.^s  round  tlu;  ring  to  raniify  over  (J imbernat'H 
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ligament.  In  one  case  out  of  tlivee  and  a  half  the 
obturator  artery  arises  from  the  epigastric.  Out 
of  one  hundred  and  one  cases  where  the  vessel  so 
arose  it  reached  its  destination  in  fifty-four  instances 
by  passing  along  the  outer  side  of  the  crural  ring, 
a  position  quite  free  from  danger  in  herniotomy. 
In  thirtj^-seven  cases  it  passed  backwards  across  the 
ring,  and  in  ten  instances  around  its  inner  border 
(R  'Quain).  When  in  the  last-named  position  the 
vessel  could  hardly  escape  being  wounded  in  the 
operation  upon  a  femoral  hernia.  Indeed,  several 
cases  have  been  recorded  of  fatal  hismorrhage  from 
this  abnormal  vessel  in  such  operations.  In  one 
instance  the  pulsations  of  the  abnormal  artery  were 
felt  before  the  parts  were  divided.  In  addition  to  the 
vessels  about  the  ring  there  is  also  a  pubic  vein, 
which,  ascending  from  the  obturator  vein  ui  the 
thyroid  foramen,  enters  tlie  external  iliac  vein.  Its 
relation  to  the  crural  ring  varies  in  the  same  way 
as  the  abnormal  artery  last  named. 

The  size  of  the  femoral  canal  and  tlie  degree  of 
tension  of  its  orifices  varies  greatly  with  the  position 
of  the  limb.  If  the  thigh  be  extended,  abducted,  and 
rotated  outwards,  these  parts  are  made  very  tense, 
while  they  are  tlie  most  lax  when  the  limb  is  Hexed, 
adducted,  and  rotated  inwards.  It  is  consequently 
in  the  latter  position  that  the  tliigli  should  be  i.laced 
when  the  taxis  is  being  attenqited.  In  herniotomy 
the  incision  is  made  along  the  niner  side  of  the 
tumour,  and  is  so  arranged  that  its  centre  corresponds 
to  about  the  upper  part  of  the  saphenous  opening 
The  constriction  is  usually  at  the  neck  of  the  sac,  and 
caused  by  Gimbernat's  ligament.  It  is  divided  by  au 
incision  directed  upwards  and  inwards. 

OI>tiiB-:ilov  SuM-iiia  In  this  form  the  gut,  pusli- 

i„.v  before  it  a  sac  of  peritoneum,  escaiK-s  through  the 
obturator  canal  between  the  horizontal  ramus  of  tho 
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pubes  and  the  uppermost  fibres  of  the  obturator  e.K^ 
ternus  muscle.    Tlie  obturator  vessels  may  be  eit],er 
tound  on  the  outer  or  inner  side  of  the  sac,  or  above  it 
Iho  proximity  of  the  nerve  renders  it  very  liable  to 
be  pressed  upon,  and  pain  along  the  nerve  is  often  a 
u  Iked  feature  of  the  rupture.     The  hernia  presents 
buiuith  the  pectmeus  muscle,  to  the  inner  side  of  the 
capsule  ot  the  hip,  behind  and  to  the  inner  side  of  the 
emoral  ves.sels,  and  to  the  outer  side  of  the  adductor 
longus  tendon.     Pam  on  moviiig  the  hip  is  generally 
a  conspicuous  symptom.    This  hernia  is  more  com moia 
m  females  ;  and  it  is  worthy  of  note  that  the  orifice  of 

rr?  '  "''"^^^  examined,  to  some  extent, 

■  nough  the  vagina.    Professor  Wood  reports  a  re^ 
..  cable  case  where  a  hernial  protrusion  of  a  part  of 

as  ;  ;  r^'"'  "^'T'^  ^  ^^-^^  aponeurosis 

was  mistaken  for  an  obturator  hernia 

ISa.-«  f«,..„s  of  Juc5-„u.._In  j^erineal  hemic. 

th  .  .sac,  covered  by  the  recto-vesical  fascia,  escapes 

th  ough  the  anterior  fibres  of  the  levator  ani  muscle 

betwcr.n  the  prostate   (or  vagina)  and  tlie  rectu.n.' 

h  if";  •  T      rr"'  '^"^^^  ^^^^^  I'^^^eHor  inferior 

iialf  of  the  labium  pudendi,  csca,,ing  between  the 
cw,-end,ng  ranuis  of  tl,e  ischium  and  the  vagina  Jn 
H^uau:  k,rnca  the  gut  escapes  through  the  sciatic 
no  cK  in  front  of  tl,e  internal  iliac  vessels,  above^o 
below  the  pynfon.ns,  and  appears  under  tl  e  gluten 
^ax.rnus    muscle.     As    rega,rds    n.uUUaa  %.er  n 
o  nng  rernau^  to  be  added  to  w!,at  ha,s  been  alread; 

o      :        ,    ,  '^•'^'^''I-'^.s  in  front 

w,na,dra,(,ns  bnnborun.  muscle,  and  a,p  ,..:u.s  on  Lho 
su  '  ue  tl,rongh  the  tnangle  of  I'etil,  (t|,<,'gap  bH.weeu 
t  :o,  latissnnus  dors,  an.l  external  obli.  ue  nn'scl-s),  and 
tlwn.fore  jnst  n.bove  the  highest  point  of   the  - 


ci'  .sb     II'- .sac  must  eitlicr  force  iM.Core  it,  or  (in  cases 
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of  iniury)  come  through  the  fascia  h;mbonnu  and 
internal  oblique  muscles,  since  those  structures  term  the 
floor  of  the  triangle.    Diaphragmatic  /termre  may  be 
cono-enital  or  acquired.    The  former  variety  is  by  tar 
the  more  common,  and  is  due  to  simple  arrest  in  the 
development  of  the  diaphragm  and  persistence  ot  the 
oricrinal  connection  between  the  thorax  and  abdomen. 
The  acquired  form  usually  follows  a  laceration  of  the 
diaphragm  from  injury.    In  any  case  some  of  the 
abdominal  viscera  are  protruded,  through  the  gap  ui 
the  midriff,  into  the  thoracic  cavity.    Owing  to  the 
presence  of  the  liver  on  the  ^ig^  side,  these  herni^^ 
are  much  more  common  on  the  left  side.    Of  the 
oi-ans,  the  stomach  is  the  most  frequently  dislodged, 
then  the  trans^^erse  colon,  omentum,  small  gut  spleen, 
liver,  pancreas,  and  kicbieys  in  the  order  "amed  (Leich- 
tenstern).  The  hernia  may  escape  through  the  foramei 
for  the  gullet,  but  never  through  that  ^  " 

cava,  nor  through  the  hiatus  aorticus.  ^l^^  P;  J 
cominonly  selected  are  the  «o™-?tive  tissue  lnt  ^  d^^ 
between  the  sternal  and  costal  origins  of  the  ^^^^f^ 
in  front  and  its  vertebral  and  costal  origins  behind. 
These  herni:B  are  more  common  m  males. 

Posterior  aSulomiaal  pavietes—The  lateral 
and  posterior  walls  of  the  abdomen  are  lined  inside  with 
£cia3,  the  transversalis  andiliac.  ^1-tran^-er^b 
fascia  lines  the  whole  of  the  transversalis  muscle,_and  is 
W  thicker  below  than  above.    Above  it  joins  the 
fiseia  coverin-  the  diaphragm,  while  below  it  is  at- 
tXl  to  tl\e  iliac  crest,\aKUo  the  whole  of  Poupar  s 
li^nment  save  at  that  spot  where  it  passes  into  the 
fc',™  to  forn>  the  anteriol-  layer  of  the  -ura  shoa  1. 
The  iliac  fascia  encloses  the  ilio-psoas  muscle,  the  pa,t 
o  :i  tl>e  psoas  being  the  thinner.   Tins  P-  - 
•  on  the  inner  side  to  the  sacrum,  and  to  t^'^J^"^ 
points  corresponding  to  the  psoas  ! 
itlached  to  the  ligamentum  arcuatum  inteuium,  and 


on  the  outer  side  to  the  anterior  hiyer  of  the  liinil,ar 
hiseia  along  the  outer  edge  of  the  psoas.  Below  the 
fascia  encloses  the  iliacus,  and  is  attached  to  the  'iliac 
crest,  to  the  pehdc  brim,  and  to  Poupart's  ligament, 
save  at  that  part  where  the  membrane  passes  beneath 
the  ligament  to  form  the  posterior  ^vall  of  i,he  crural 
sheatii.  It  follows  the  ilio-psoas  muscle  to  its  insertion 
and^ends  by  blending  with  the  fascia  lata. 

The  arrangement  of  these  fasci*  greatly  influences 
the  progress  and  direction  of  abscess.  Thus  an  abscess 
beneath  the  transversalis  fascia  will  be  very  definitely 
enclo.sed.  If  it  progresses  backwards  it  will  be  stoppA 
at  the  outer  edge  of  the  psoas  muscle.  If  it  si^reads 
dowmvards  it  will  be  arrested  by  tlie  attachments  of 
the  tascm  to  tlie  iliac  cre.st  and  to  Poupart's  ligament 
and  wdl  bo  unable  to  spread  (unless  the  fascia  be 
pierced)  into  either  the  pelvis  or  tlie  thio-h.  On  the 
inner  side  it  will  be  checked  at  the  middle  line;  and 
above,  although  it  will  meet  with  no  actual  resis- 
tance, it  wouhl  be  indisposed  to  spread,  since  its  move- 
•.■'^■nts  would  be  against  gravity.  Thus,  it  ha.piK.ns 
'  lat  c<.lh,.ctions  so  placed  point  eitlier  just  above  the 
Iliac  crest  or  Poupart's  ligament,  or  run  down  alon-  the 
spermatic  cord,  and  distend  tlu;  inguinal  canal  * 

The  ihac  fa.scia  encloses  the  ilio-psoas  in  a  very 
distinct  o.sseo-aponcurotic  space.  Petween  the  f;,,sci  i 
=tud  t he  mu.scle  (especially  its  iliac  division)  there  is 
a  good  de.1  ot  lr,os(3  connective  tissue,  and  thus  every 
taci  ity  IS  o(iere<l  for  the  progix'ss  of  su],fa.sciid  al,scess,  s 
'■'  Ins  region.  The.  osseo-apoueu rotic  space  is  pnicti- 
'■a  ly  closed  on  all  sides  within  the  abdomen,  and  is 
only  open  below  where  the  fnscin,  p.ss.s  will,  its 
nnisde  into  the  thi.:,d,.  This  openin.4  being  al,  the 
"lost  d..p,.,Ml(.|,t  pari,  oF  the  space,  it  fnllous  tl,;,,t  iJie 
]'^";i,s  or  iIk,,,;  ab.scess  very  commonly  poinis  „n  the 
npi-'  part  of  the  thigh,  just  to  the  onl.er  side  nf  the 
lemural-vessel.s.    An  absce.ss  in  the  ili,,,c  fo.s.sa,,  althou-di 
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most  likely  to  reach  the  thigh,  might  mount  up  to  the 
superior  attachments  of  the  fascia,  and  point  at  the  iliac 
crest,  or  at  the  outer  part  of  Poupart's  ligament.  _  Or  it 
may  disi'egard  the  iimer  attachments  of  the  fascia  and 
gravitate  into  the  pelvis.  If  the  patient  should  occupy 
for  long  the  recumbent  posture,  there  is  no  reason  why 
it  should  not  extend  upwards  along  the  psoas  muscle. 

The  term  iliac  abscess,  however,  is  often  applied  to 
collections  that  are  not  within  the  space  formed  by  the 
iliac  fascia,  but  that  are  situated  rather  in  the  subserous 
connective  tissue.  This  tissue  is  very  extensive  ui  the 
iliac  fossEe,  and  favours  the  formation  of  large  purulent 
collections.  Kcenig's  experiments  of  injecting  fluid 
into  this  subserous  space  show  that  an  abscess  so 
ijlaced  may  spread  in  any  direction  by  simply  dissect- 
ino-  off  the  peritoneum.  Clinically,  however,  such  col- 
lections are  greatly  limited  by  gravity.  They  are  apt  to 
remain  in  the  iliac  fossa,  bulgmg  out  the  abdominal 
wall  just  above  Poupart's  ligament,  and  occupying  tlie 
ancde  formed  by  the  union  of  the  iliac  and  transver- 
salts  fascia.  In  some  cases  they  are  disposed  to 
extend  into  the  pelvis. 

The  abscess,  when  in  the  subserous  tissue,  is 
brouo-ht  in  close  contact  with  certain  of  the  viscera, 
especially  with  the  ctecum  and  sigmoid  flexure  and 
into  these  portions  of  the  colon  it  may  open,  iluis,  1 
have  seen  a  case  of  iliac  abscess,  due  to  pelvic  necrosis, 
that  opened  into  the  sigmoid  flexure,  and  at  the  same 
time  discharged  through  sinuses  about  the  groin.  In 
this  case  some  pus  passed  by  the  anus,  whde  on  the 
other  hand  some  f.i^cal  matter  escaped  by  lie  groin. 
.  Retro-peritoneal  abscesses  in  the  pelvis  (peh-ic  cellu- 
litis) may  mount  up  into  the  iliac  fossa%  may  appear 
as  iliaJ  abscesses,"  and  may  ultimately  discharge 
themselves  by  many  openings  in  the  lower  parts  ot 
the  anterior  abdominal  wall. 

It  may  be  well  to  note  that  the  common  and 
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external  iliac  vessels,  the  lymphatics  and  the  ureters 
are  outside  the  iliac  fascia,  and  rest  upon  its  abdo- 
nnnal  surface,  while  the  anterior  crural  nerves  and 
abdominal  parts  of  the  lumbar  nerves  are  wMin 
the  osseo-aponeurotic  space.  Thus,  the  suprafascial 
abscess  may,  with  little  difficulty,  reach  the  thio-h,  by 
fo  ownig  the  iliac  vessels;  while  the  subfascial 
collection  would  pursue  the  anterior  crural  nerve. 

A  psoas  abscess,   or  abscess  within  the  fascial 
slieath  of  the  psoas  muscle,  is  usually  due  to  spinal 
canes,  although  it  may  appear  independently  of  that 
disease.    If  the  lumbar  spine  be  involved,  the  matter 
can  pass  directly  into  the  substance  of  the  muscle 
which  It  will  more  or  less  entirely  destroy.    If  the  mis- 
c  net  be  m  the  dorsal  spine,  the  matter  gravitates  along 
the  front  of  the  column  until  it  reaches  the  diaphraom 
which  It  pierces  by  an  inflammatory  process     It  is 
now  brought  into  relation  with  the  heads  of  tbe  psoas 
anrl  has   to  pass  through  a  narrow  strait.     "It  i.s 
prevented  from  enlarging  on  the  fore-part  by  the  hVa- 
men.a  arcuata,  and  at  tlie  back  by  the  .spine  and  lowest 
nb  ;  hence,  m  orrlnr  to  proceed  it  has  to  force  its  way 
in  tlie  line  of  the  psoas  mu.scle.     That,  however,  can 
only  he  done  by  penetrating  into  its  interior.     It  ac- 
comphshes  this,  in  the  first  place,  by  in.serting  its  most 
advancerl  part,  like  a  wedge,  between  the  two  orio-ins 
(v-.z.,  from  the  boriies  of  the  vertebra.,  and  from'^he 
corresponding  transverse  iirocesses)  :  it  tlien  splits  and 
<l..sr.ends  the  fibres,  .so  as  to  form  a  cavity  for  tho 

reception  of  the  pus  and  the  p.soas  at  length  is 

converted  more  or  le.ss  thorouglily  into  an  absce.ss" 
N.aw).    Ihf,  pus,  following  fch,,  mn.sde,  at  last  reaches 
t  1'^  tln^i,  and  usually  points,  just  b.Jow  tho  groin,  to 
tlie  outer  side  of  tlif;  f.^noral  vessels. 

'I'll.;  absee.ss,  how.^ver,  oflen  shows  much  v:,ria lion 
Jf.  may  avoid  M.r.  p.soas,  or  h.avn  il,  when  <,urr.  il,  ],,,« 


entered  il    ;uii|  ina,k(! 


I«  Way  into  the  lumbar  region, 
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to  find  an  exit  in  the  loin.  Or  it  may  extend  into  the 
iliac  fosste,  and  open  above  the  groin,  or  mount  np  over 
the  iliac  crest,  and  discharge  in  the  gluteal  region. 
It  may  pass  along  the  inguinal  canal,  and  be  mis-  v 
taken  for  a  hernia.  It  may  sink  into  the  pelvis,  and 
may  open  into  the  bladder,  or  discharge  itself  through 
the  great  sciatic  foramen,  or  through  a  sinus  m  the 
perineum.  Some  of  the  latter  cases  have  led  to  much 
confusion  in  diagnosis,  since  there  would  appear  to  bo 
little  connection  between  caries  of  the  spine  and  a 
perineal  abscess. 

Liisntoar  region. — The  muscles  that  form  the 
lateral  and  posterior  walls  of  the  abdomen,  and  that  till 
in  the  interval  between  the  iliac  crest  and  the  lowest 
rib  are  the  external  oblique  and  latissimus  dorsi 
the'  internal  oblique,  the  transversalis  muscle  and 
fascia  lumborum,  the  erector  spinaj  and  quadratus 

lumborum.  .  , 

The  external  oblique  and  latissimus  dorsi  muscles 
are  separated  by  a  small  triangular  interval  below  (the 
triangle  of  Petit),  but  above  they  overlap.    I  lie  interval 
between  these  two  mnscles  mny  be  represented  by  a 
line  drawn  vertically,  upwards  from  the  middle  ot  the 
crest  of  tlie  ilium.    The  outer  edge  of  the  quadraais 
lumborum  corresponds  to  this  line,  just  above  the  ihac 
crest ;  but  as  the  border  of  the  muscle  slopes  upwards 
an.l  backward.s,  it  may  be  about  an  mcii  behind  the 
line,  at  a  point  midway  between  the  crest  and  tlie  last 
rib     The  edge  of  the  muscle  is  overlapped  by  the 
internal  oblique,  and  its  inner  half  or  two-thirds  is 
overlapped  by  the  erector  spin,..    The  subcutaneous 
tissue  m  the  lumbar  region  is  very  extensive,  and  is  , 
f^ourite  locality  for  chronic  abscess.    The  loosene^ 
and  extent  of  the  tissue  also  permit  of  large  oxtiava 
sations  of  bl,K..l.    It  is  in  the  mnscles  and  fasci.v 
awl  the  spine  in  this  ivgion  that  the  rheumatic 
allbction  known  as  lumbago  has  its  seat. 
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Between  the  last  rib  and  the  iliac  cre.st  i.s  stretched 
the  dense  fascia  limiboruni,  the  posterior  aponeurosis 
ot  the  transversalis  muscle.    It  is  pierced  near  the  rib 
by  the  last  intercostal  artery  and  nerve  and  near  the 
iluuu  by  the  iho-hypogastric  nerve  and  its  accompanv- 
lug  artery.     It  is  along  these  structures  that  an  al-'sce;s 
may  possibly  find  its  xvay  through  the  fascia  in  certain 
cases.     The  fascia  divides  behind  into  three  layers  to 
enclose  m  definite  spaces  the  quadratus  and  erec'tor 
spina3  muscles.    Within  these  spaces  or  compartments 
suppuration  may  be  for  some  time  limited.     A  lumbar 
abscess  connnencing  in  some  adjacent  part,  as  in  the 
spine  or  m  the  loose    tissue    around   the  kidneys 
jisually  spreads    ba,ckwards    by   piercing  the  fascia 
iuml.orum  or  the  quadratus  muscle.     It  then  finds  its 
way  through  tiie  internal  oblique,  and  appears  on  the 
surface  between  the  external  oblique  and  latissimus 
dorsi  mu.sx'les,  and  at  the  outer  border  of  the  erector 
sp.n.ie.      It  sliould  be  noted  that  the  quadratus  muscle 
IS  very  Unn,  and  oflers  little  resistance  to  protrusions 
f'"m  wilhm,  while  a  groat  part  of  the  mu.scle  is  firmly 
supports  beliiiKl  by  the  erector  spin;e. 

I«.UJ»M.-   vrr...6»n,.._Tl,e  lumbar    vertebra-,  and' 
possibly,  the  last  dorsal,  may  be  reached  l>y  an  incision 
Mimugh  the  Ion,.    A  v<,rtical  cut  is  u.ade  ahmg  the 
nnter  edge  ot  tho  erector  spin,-n  mus,.le.     The  fibres  of 
tha.fc  muscle   haviug   bec.i  dra,wn  asi.le,    the  n.iddle 
...yer  of  the  fa..sc,a,  bnnl,onnn  is  incis.Hl,  and  the  ,,!,ad- 
Ta,ted    unibormn  ,s  expose.h     This  nmscle  is  divided 
vertica  ly,  and  then  the  front  of  U,,,  v,.rb.l,r.-c  may  b,> 
reached  by  mtroducing  tho   (iug,.r  und,.'  the  psoas 
rnuscle.     Ihrongh  this  incision  the  author  has  remov.l 
t  I-  whole  of  the  body  of   (J,,,  (i.-.st  bnnbar  vertebra, 
''^'•'^   I'ad    been   s<.,,arated    as  a  .scqnn.strun,.*  Th(, 
J'""l'a.'  a.rtenes  are  avoided  by  keeping  clo.se  to  tho 
*  Mi.'<l.-(;iiii-.  'l'mii.4.,  l.,SS.t. 
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transverse  process  of  the  vertebrje.  Through  tliis 
incision  a  psoas  abscess  may  be  most  conveniently 
opened. 


CHAPTER  XVII. 

THE    ABDOMINAL  VISCERA. 

TuE  pevitoiieiim. —  Certain  of  the  viscera,  as, 
for  example,  the  stomach,  spleen,  and  small  intestines, 
are  so  closely  invested  with  peritoneum  that  they  could 
not  be  wounded  without  that  membrane  being  wounded 
also.    Inflammatory  aftections  of  such  viscera  are  also 
very  apt  to  involve  the  peritoneum.    Other  organs, 
Bucii  as  the  kidney,  descending  colon,  pancreas,  etc., 
are  so  imperfectly  covered  with  the  serous  membrane 
that  a  wound  of  those  organs  need  not  involve  it, 
nor  need  it  be  implicated  in  even  extensive  niflam- 
matory  changes.    Lai'ge  abscesses  may,  for  instance, 
form  about   the   kidney  and  discliarge  themselves 
throutrh   the    skin   without    any    peritonitis  being 
induced.    Spontaneous  perforation  of  the  small  nites- 
tine  must  involve  the  peritoneum,  while,    on  th.3 
other  liand,  the  cfficum  and  descending  colon  may 
become  perforated,  and  the  matter  escape  into  tlio 
subserous  tissue  without  the  serous  niombrane  being 
in  a.ny  way  involved.    It  is  a  strange  fact  that  it  is 
sin<niiarly  easy  to  set  up  inflammation  ot  the  perito- 
neum if  the  membrane  b.^  approached  from  its  inner 
surface,  but  comparatively  .lilllcult  if  it  be  approached 
fr„n>  without.     Thus  a  small  punclun.  of  the  inem- 
b,-ane  may,  on  tlu.  one  hand,  lead  to  fatal  peritonitis, 
while,   on  the  oth.n-,    it    may    be   extensively  lorn 
fV,nu  its  attaclnuents  (as  in  ligaturing  the  connnou 
iUac  artery  from  the  side)  witliout  any  peritonitis 
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following.  Or,  again,  a  little  23us  escaping  on  the 
inner  surface  of  the  membrane  may  lead  to  inflam- 
mation, while  the  outer  surface  may  be  bathed  with 
pus  for  a  long  while  (as  in  large  perity]3hlitic 
abscesses)  without  any  peritonitis  being  produced. 
Inflammation  of  the  peritoneum  may  lead  to  the 
formation  of  a  great  variety  of  bands  and  adhesions, 
beneath  which  pieces  of  intestine  may  ba  caught  and 
s*^  igulated. 

The  peritoneum  will  allow  of  very  considerable 
stretching  ii  only  that  stretching  be  effected  gradu- 
ally. This  is  frequently  seen  in  cases  of  gradual  dis- 
tension of  the  bowel,  and  in  the  formation  of  the  sac 
in  hernia.  Abrupt  stretching  of  the  membrane 
leads  to  certain  rupture  of  it.  The  parietal  peri- 
toneum may  be  ruptured  by  violence  without  damage 
to  any  of  the  viscera.  ° 

The  g-s-cat  oiiieiitiiiu  is,  from  its  position, 
very  apt  to  be  wounded.  In  small  wounds  of 
the  front  of  the  belly  it  very  often  protrudes 
and  acts  as  an  excellent  plug  to  prevent  the 
escape  of  other  and  more  important  structures. 
It  is  often  found  in  hernia,  especially  in  umbilical 
hernia,  where  it  is  almost  constant.  Its  limits 
vary,  and  it  is  said  to  generally  incline  to  tin;  left. 
According  to  Paulet,  omental  licrniaj  arc  niuch  more 
common  upon  the  left  side  for  this  reason.  The 
omentum,  like  other  parts  of  the  peritoneum,  is  apt  to 
inflame;,  and  to  contract  adhesions  to  the  neighbouring 
pai'ts.  These  adhesions  are  often  of  the'  greattssfc 
service  in  limiting  inflammatory  and  hicmorrhagic 
extnivasations,  by  matting  the  bowels  together  and 
forming  .spaces  between  them.  In  perforation  of  the 
bowel  from  disease,  an  op|)ortuno  adhesion  of  the 
omentum  over  the  aperture  may  prevent  escape  of  the 
intestinal  contfnt,.s. 

Large  mas.s(;s  of  tissue  may  be  nourished  throucrh 
v-4.  ° 
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an  adherent  omentum.  Thus  when  the  proper  blood 
supply  of  an  ovarian  tumour  has  been  cut  off  by 
twisting  of  its  pedicle,  the  growth  may  be  nourished 
through  the  omentum,  if  that  structure  is  adherent  to 
it.  In  hernite  the  omentum  generally  contracts  adhe- 
sions to  the  sac,  and  becomes  irreducible,  or  it  may 
form  a  kind  of  second  sac  about  the  gut  itself  ("omen- 
tal sac").  The  end  of  the  omentum,  by  becommg 
adherent  to  distant  parts,  as  to  the  pelvic  viscera,  may 
form  itself  into  a  tirmly  attached  band,  beneath  which 
the  bowel  may  be  fatally  strangled.  In  like  manner 
the  intestine  has  been  strangulated  through  slits  and 
holes  that  have  developed  in  the  omentum,  usually  as 
a  result  of  inflammatory  adhesions.  When  the  great 
omentum  contains  much  fat  it  must  act  as  an  excellent 
protection  to  the  bowels,  and  must,  as  a  layer  of  non- 
conducting material,  help  to  maintain  the  equality  of 

their  temperature.  ,    r  .1 

The  mesentery  The  parietal  attachment  ot  ttie 

mesentei-y  is  liable  to  some  variation.  The  point  at 
which  this  attachment  commences  above  is  practically 
constant.  It  corresponds  with  the  ending  of  the  duo- 
denum, is  about  on  a  level  with  the  lower  border  of  the 
pancreas,  and  is  just  to  the  left  of  the  second  lumbar 
vertebra.  From  this  point  the  insertion  of  the  mesen- 
tery follows  an  oblique  line  that  runs  downwards  and 
to  the  right,  crossing  the  great  vessels,  and  then  endmg 
in  a  somewhat  uncertain  manner  on  the  right  iliac 
fossa.  Its  right  or  upper  layer  is  contmuous  with  t  le 
under  layer  of  tlie  transverse  ineso-colon,  and  with  tlio 
peritoneum  that  invests  the  ascending  colon,  its  ett 
or  lower  layer  joins  with  the  serous  membrane  th.it 
encloses  the' descending  colon,  that  forms  the  sigmoid 
mesentery,  and  that  descends  over  thn  lumbo-sacral 
':^J\^  the  pelvis.  The  parietal  attachniei^  of 
the  mesentery  measures,  ns  a  rule,  ,f 
iS-om  its  oblique  attachment  it  follows  that,  when 
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hajmorrhage  takes  i^lace  in  the  abdomen  on  the  rio-ht 
side  of  the  mesentery,  the  blood  tirst  is  conducted  into 
the  nght  diac  fossa,  wlien  on  the  left  side,  into  tlie 
pelvis.  This  may  explain  the  circumstance  that  col- 
lections of  blood  are  more  common  in  the  right  than  iu 
the  left  iliac  fossa. 

The  length  of  the  mesentery  from  the  spine  to  the 
bowel  varies  in   dillerent    parts  of  the  canal;  its 
average  length  is  eight  to  nine  inches.    The  lonc^est 
part  IS  that  which  goes  to  the  coils  of  intestine  that 
lie  between  a  point  six  feet  from  the  duodenum,  and 
a  point  eleven  feet  from  the  same  part  of  the  "xxt 
(Author).     Such  coils  will,  therefore,  include  five  f^eet 
of  the  intestine,  and  the  mesentery  here  may  reach 
■the  length  of  ten  inches.    These  coils  are  apt  to  hancr 
in  the  pelvis,   and  may  be  easily  herniated.  The 
ength  of  the  mesentery  plays  an  important  part  in 
liernia.     If  the  fresh  body  of  an  adult  be  opened, 
and  the  condition  of  the  viscera  and  peritoneum  be 
normal,  it  will  be  found  tliat  it  is  impossible  to  dra- 
•a  loop  o    sn,all  intestine  tlirough  the  femoral  canal 
(artificially  enlarged)  on  to  the  thigh,  or  down  the 
inguinal  canal  into  the  scrotum.     In  fact,  no  coil  can 
in  any  part,  be  drawn  out  of  the  abdomen  below  a 
horizontal  line  on  a  level  with  the  spine  of  the  pubes 
it  is  fn_-Klent,  therefore,  that  iu  femoral  or  scrotal 
hernia  the  mesentery  must  be  elongat(;d  * 

Certain  holes  are  sometimes  fbnnd  in  the  mesen- 
tery, througl,  which  intestine  has  b(,en  strangulated, 
^ome  of  these  holes,  especially  those  that  an.  slitdilce 
xre  dueto  injury,  others  are  due  to  congenital  deCeet 
A  the  mesentery.  T  have  shown  that  the  ]att(,r  holes 
••ound,  are  ,n  the,  me.seiitery  of  the  lower  ileum, 
UK  occupy  an  oval  area,  circumscribe,]  by  ;,,„  „„as(,o- 
notic  arch  between  the  ileo-colic  brand,  ohj,e  s,i|,erior 
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mesenteric  artery  and  the  last  of  the  intestinal  arteries. 
This  area  is  often  the  seat  of  atrophied  peritoneum, 
and  shows  an  absence  of  fat,  of  visible  blood-vessels, 
and  of  glands.  It  would  be  easy  for  a  knuckle  of  gut 
to  be  forced  through  the  thinned  membrane,  which  is 
sometimes  already  cribriform.  ^ 

For  an  account  of  "mesenteric  hernia  see  page 
336.  Hernite  have  been  described  as  occurrmg 
through  the  foramen  of  Winslow. 

Thk  Stomach. 

Above.. 

Jjiver,  small  omentum,  diapliragm. 

^    ,     ,  I  BeJiiiiS.' 

,  iV^'i       •  1,(1  Transverse  meso-colon, 

(From   lett   to   riglal  ,„n,creas,  enira,  solar 

diaplu-agrn     abdominal        g^omaclB.  plesns.    great  vessels 

■wall,  livei.  ipleen,  left  liiduey,  and 

I  cai)sule. 

Billow.  ,    .  , 

Great  omentum,  transverse  colon,  gastro-splemc  omentum. 

When  empty,  the  stomach  lies  at  the  back  of  the 
abdomen,  beneath  the  liver  and  some  way  from  the 
surface.  When  distended,  the  greater  curvature  is  ele- 
vated and  carried  forwards,  the  anterior  sur  ace  is 
turned  upwards,  and  the  posterior  downwaids  (^ig^ 
34)     The  direction  of   the  rotation  depends  upon 
the"  fixitv  of   the    smaller   curvature      ^\  hen  dis- 
tended, the   stomach  is   brought  well   against  he 
anterior  belly  wall,  and  may  occupy  the  whole  of  the 
line^^s  fa;  as  the  navel.    Thus  the  s  omach 
is  much  more  exposed   to  injury  when    ull  tluui 
when  empty.    The  cardiac  orifice  is  situate  behind 
^  ri-nihift  cctal  cartilage,  =^bout  one  mch  rom 
the  sternuui  (Fig.  30).    The  pi/Iorus,  when  the  viscus 
B  enS   ies  just  to  iho  right  of  the  middle  ine,  fnjm 
two  to  three  inches  below  the  sterno-xiphoid  articula- 
Sn  on  the  Lvel  of  a  line  drawn  between  the  bony  ends 


Chap.  XVII.]         HeLAT/ONS  OF  VlSCERA. 


32 


326  Surgical  Applied  Anatomy.  {Ch^-p.^^ni. 

of  the  seventh  ribs.    When  the  stomach  ls  distended 
the  pylorus  may  be  moved  nearly  three  inches  to 
the  right  (Braune).    The  cardiac  orifice  is  on  a  level 
behind  with  the  ninth  dorsal  spinous  process,  the 
pylorus  with  the  twelfth  dorsal  spine  (Fig.  31).  A 
horizontal  line  drawn  between  the  extreme  tips  of  the 
tenth  costal  cartilages  will  about  correspond  to  the 
lower  border  of  the  non-distended  stomach.  The 
fundus  of  the  stomach  reaches  on  the  left  side  as  high 
as  the  level  of  the  sixth  sterno-chondral  articulation, 
being  a  little  above  and  behind  the  heart  apex.  The 
close'' relations  of  the  stomach  to  the  diaphragm  and 
thoracic  viscera  serve  in  part  to  explain  the  shortness 
of  breath  and  possible  palpitation  of  the  heart,  ete 
that  may  follow  upon  distension  of  the  organ  (Fig.  b3). 
The  near  proximity  of  the  heart  to  the  stomach  is 
illustrated  by  a  case  where  a  thorn  (of  the  Prunm 
spinosa),  half  an  inch  long,  had  been  swallowed,  and 
had  then  found  its  way  tlirough  the  diaphragm  and  peri- 
cardium into  the  wall  and  cavity  of  the  right  ventricle 
On  reference  to  the  development  of  the  stomach,  it 
will  be  seen  that  it  is  originally  placed  vertically  in 
the  abdomen.    This  position  may  be  to  a  great  extent 
maintained  in  adult  life.    The  feats  of  an  acrobat  who 
styles  himself  "the  sword  swalloNver,"  can  hardly  be 
explained  on  any  other  supposition  than  that  Ins 
stomach  is  vertical ;  but  whether  such  condition  is 
congenital,  or  has  been  produced  by  the  manceuvre 
he  practises,  must  be  an  open  question.  _ 

Although  the  mobility  of  the  stomach  is  not  con- 
siderable, yet  it  is  frequently  found  to  occupy  both 
diaphragmatic  and  epigastric  herniie.  ^  ,. 

The  viscus  is  susceptible  of  enormous  dilatation 
when  the  pylorus  is  obstructed.  The  distended  organ 
may  reach  as  low  as  Poupart's  ligament. 

The  stomach  has  b(-en  frecpiently  wounded,  in 
most  cases  a  fata!  result  rapidly  follows  upon  these 
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injuries,  for^  tlie  contents  of   tlie  stomach  escape 
nito  tlie  ].ieritoneal  cavity  and  set  up  an  acute  peri- 
tonitis.   Tlie  most  certainly  and  rapidly  latal  cases, 
therefore,  are  those  in  which  the  stomach  was  full  of 
food  at  the  time  of  the  accident.    The  empty  stomach, 
being  deeply  placed  and  lying  against  the  posterior 
abdominal  wall  in  a  collapsed  state,  is  but  little  ex- 
posed to  injury.    A  small  punctured  wound  of  the 
stomach  need  not  be  followed  by  escape  of  contents, 
since  the  loosely  attached  mucous  membrane  may 
escape  from  the  wound  and  effectually  plug  it.  The 
stomach  has  protruded  through  wounds  in  the  ab- 
dominal walls,  and  has  been  returned,  with  no  evil 
results  following.     In  a  few  cases  the  belly  wall  in 
front  of  the  stomach  has  been  wounded,  the  viscus  has 
protruded,  its  anterior  wall  has  been  wounded  by  the 
same  injury  that  penetrated  the  parietes,  and  a  fistu- 
lous opening  leading  into  the  stomach  cavity  has 
resulted.    The  best  example  of  such  cases  is  afforded 
by  the  well-known  instance  of  Alexis  St.  Martin,  the 
subject  of  so  many  physiological  experiments.   In  this 
man  the  abdominal  parietes  in  front  of  the  stomach 
were  torn  away  by  a  gunshot  wound,  a  part  of  tlie 
anterior  wall  of  the  stomach  sloughed,  and  a  perina- 
lumt  fistula  resulted.    Dr.  Murchison  reports  the  case 
of  a  woman  in  whom  a  gastric  fistula  was  produced  by 
the  continued  pressure  of  a  copper  coin  worn  over  the 
epigastric  region.    Tliis  coin  was  deliberately  worn  by 
the  patient  in  order  to  excite  a  lesion  tliat  wouhl 
arouse  the  syinpatl.y  of  hor  friends.     Tiic  pressure  l.^d 
to  an  ulceration  that  finally  opened  up  the  stoni.'ich 
-In  many  cases  the  iistula  lias  been  due  to  ulcerative 
di.seases  commenciMg  in  the  stomach  itself  and  sprcad- 
iiig  outwarrls. 

.SoiiH!  r(;in;u-kabie  cas(!S  have  been  recorded  where 
foreign  snbstruices  have  been  swallow.'d  and  have 
lodged  m  the  stomach.     C(U'tain  of  these  cases  servo 
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to  illustrate  the  capacity  of  the  stomach,  and  among 
the  most  striking  is  an  instance  where  the  viscus  at 
death  was  found  to  contain  thirty-one  entire  spoon 
handles,  each  about  five  inches  long,  four  half-handles, 
nine  nails,'  half  an  iron  shoe-lieel,  a  screw,  a  Iratton, 
and  four  pebbles.  The  whole  mass  weighed  2  lbs.  8  ozs.  > 
The  patient  was  a  lunatic;  In  spite  of  the  narrowness 
of  the  pylorus,  large  substances  that  have  been 
swallowed  have  been  passed  by  the  anus  without 
trouble.  Among  these  may  be  noted  a  metal  pencil- 
case  4J  inches  longj  ten  ounces  of  garden  nails  and 
frao-ments  of  crockery-ware  swallowed  by  a  lunatic ;  a 
fork,  a  door-key,  and  other  strange  bodies.  Needles 
and  similar  sharp  substances  that  have  been  swallowed 
have  travelled  out  of  ,the  stomach  or  bowels  and  have 
found  their  way  to  the  surface  at  various  points  in  the 
body.  In  a  patient  under  my  care  at  the  London 
Hospital,  I  extracted  from  beneath  the  skin,  near  the 
groin,  a  needle  swallowed  some  mouths  previousl.y. 
In  a'  case  reported  in  the  Lancet,  a  needle  was  e.K- 
tracted  from  the  middle  of  the  thigh  six  months  after 
it  had  been  swallowed,  and  like  instances  are  recorded 
elsewhere. 

Oasti'otoniy  and  g-astrostomy. — Gastrotomy 
consists  in  opening  the  stomach  through  the  anterior 
abdominal  wall  for  the  purpose  of  removing  a  foreign 
body  ;  gastrostomy,  in  opening  the  stomach  m  a  like 
situation  with  the  object  of  establishing  a_  gastric 
fistula  through  which  the  patient  may  be  fed  in  cases 
where  the  gullet  is  occluded  by  disease.  The  un- 
covered part  of  the  stomach,  accessible  in  these  opera- 
tions, is  represented  by  a  triangular  area,  bounded  on 
the  right  by  the  edge  of  the  liver,  on  the  left  by  the 
cartilages  of  the  eighth  and  ninth  ribs,  and  below  by  a 
horizontal  line  passing  between  the  tips  of  the  tenth 
costal  cartilages  (Fig.  30).  The  incision  in  these  opera- 
tions must  be  situate  in  this  triangle,  and  may  be  made 
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either  parallel  to,  and  about  two  fingers'  breadtli  from, 
the  free  border  of  the  costie,  or  along  the  left  semi- 
lunar line.  In  the  former  incision  the  three  flat 
muscles  of  the  abdomen  are  cut  through.  In  gascros- 
tomj  the  stomach  lis  not  opened  at  the  time  of  the 
operation,  but  is  merely  secured  to  the  wound,  and  a 
few  days  are  then  allowed  to  elapse  so  that  adhesions 
may  form.  At  the  end  of  this  time  the  viscus  is 
opened.  Much  difficulty  is  occasioned  by  the  loose- 
ness of  the  mucous  membrane,  which  is  apt  to  pro- 
trude at  the  wound  by  reason  of  its  great  laxity. 

Rejection  of  the  pyloi-us  The  pylorus  is 

frequently  the  seat  of  cancer.  As  a  means  of  re- 
lieving the  patient  of  this  fatal  disease,  Billroth  and 
others  have  removed  tlie  whole  of  the  diseased 
pylorus,  and  have  then  united  by  sutures  the  cut 
ends  of  the  stomach  and  duodenum  and  closed  the 
abdominal  wound.  The  situation  of  the  cancerous 
pylorus  within  tlie  abdomen  vai'ies  considerably,  as 
tiio  diseased  part  is  very  apt  to  shift  its  position.  It  is 
often  found  to  have  sunk  down  by  its  weight  to  a 
l)oint  below  the  umbilicus,  and  to  liave  contracted 
adhesions  to  adjacent  organs.  The  usual  incision  is 
oblique  in  direction,  is  about  four  or  five  inches  in 
length,  and  is  conainonly  made  across  the  middle  lino 
just  above  the  uiidjilicus.  Tiio  diseased  part  has  to 
be  isolated  and  the  omental  connections  of  the  right 
end  of  the  stomach  freely  divided.  The  vessels  that 
are  alinost  certainly  divided  are  the  pyloric,  the 
gastro-epiploica  dextra,  and  the  ga,stro-duodV'nii,].  '  Tho 
cancer  is  excised,  and  tho  cut  end  of  the  du.Hlcnuiii 
united  to  tho  cut  edg(!S  of  tin;  stomaidi,  so  as  to  re- 
establish tho  cana,!.  The  details  of  the  operation  are 
very  coiiiplicated,  and  need  not  Ik;  hrrc  nioiv,  fully 
dealt  with,  further  tli.an  U)  s;iy  that  sini'c,  tlu^  sectioii 
of  the  stomach  must  In;  much  greater  than  thaJ,  of  tho 
duodeimni,  tin:  a,pei-tur«!  in  the  hjrme,-  viscus  is  unit('d 
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by  sutures  until  the  gap  left  is  equivalent  in  calibre  to 
that  of  the  divided  duodenum. 

Otix'i-  operations  on  the  stomaeli.  If  a 

pyloi'ic  cancer  be  too  large  or  otherwise  unsuited  for 
removal,  the  canal  of  the  alimentary  passage  may  be 
restored  by  gaslro-nnterostomy.  Here  the  stomach  is 
exposed.  An  incision  is  made  in  its  long  axis 
about  two  inches  from  the  greater  curvature,  a  con- 
venient coil  of  small  intestine  (jejunum)  is  taken,  is 
opened  along  its  free  border,  and  the  margins  of  the 
gastric  and  intestinal  openings  are  then  adjusted. 
Food  can  now  pass  from  the  stomach  to  the  bowel 
witliout  passing  the  pylorus.  LoreUa's  operation. — In 
cases  of  non-malignant  stricture  of  tlie  pylorus,  the 
stomach  has  been  opened  and  the  stricture  successfully 
dilated  by  two  fingers  introduced  through  the  wound. 
After  the  dilatation,  the  gastric  and  abdominal  wounds 
are  closed. 

The  small  intestines.*— The  average  length  of 
the  small  intestine  in  the  adult  is  22^  feet,  the  ex- 
tremes being  30  feet  and  15  feet.  In"' the  foetus,  at 
full  term,  the  lesser  bowel  measures  about  9.1^  feet.  It 
is  roughly  reckoned  that  the  tir.st  8  or  9  feet  of  the 
adult  bowel  belongs  to  the  jejunum,  and  the  remain- 
ing 12  or  1.3  feet  to  tlie  ileum. 

The  division  into  jejunum  and  ileum  is  quite  arbi- 
trary. Th.':ro  is  no  one  ])oint  where  it  can  be  said 
that  the  j.juiium  ends  and  the  ileum  commences. 
When  the  sinidl  intestines  are  e.\-pos(!d  by  accid(!nt  or 
operation,  it  is  oft<ui  dilHcult,  especially  when  there 
IS  abdominal  disease,  to  recogni.s(^  the  upper  from  (lie 
lower  i-art  of  the  gut.  It  may  lie  n<)t(;d,  however, 
that  the  jejunum  is  wider  than  ilic,  ileum  (its  (li:i,nu'ter 
l^.'ing  a  f|uartr'r  of  an  inch  greater  than  thaJ,  of  the 

*  Tho  iiccounfc  of  Uic  intestiiiofi  is  di.rivcil  I'n.iri  tlic  Aiiilior'M 
work  "On  tho  Intestinal  (.'iuial  luid  J'ci  it.jiii'uni  in  Man."  ],oih|„i,, 
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ileum),  and  its  coats  are  thicker  and  moi-e  vascular. 
If  the  gut  be  empty,  and  can  be  rendered  translucent 
by  being  held  against  a  light,  the  lines  of  the  valvulte 
conniventes  can  be  well  seen.     These  folds  are  large 
and  numerous  in  the  jejunum,  but  become  small  and 
scanty  in  the  upper  ileum,  and  are  wanting  in  the 
lower  third  of  that  bowel    Injuries  to  the  jejunum 
are  more  serious  than  are  those  of  the  ileum,  since  an 
intestinal  lesion  is  (other  things  being  equal)  the  more 
serious  the  nearer  it  approaches  to  the  stomach.  The 
fatality  of  umbilical  hernia;  probably  depends  in  part 
upon  the  fact  that   the  contained   bowel  is  often 
jejunum.     The  coils  of    small  intestine  occupy  no 
certain  position  in  the  abdomen.    In  the  foetus,  and 
during  the  earliest  part  of  extra-uterine  life,  the  bulk 
of  the  small  intestine  is  placed  to  the  left  of  the  middle 
line.    This  is  on  account  of  the  relatively  large  size 
of  the  liver,  to  the  weight  of  which  the  lesser  bowel 
no  doubt  acts  as  a  counterpoise.    In  the  majority  of 
adult  bodies  the  small  intestine  is  disposed  in^  an 
irregularly  curved  manner  from  left  to  right.  The 
gut,° starting  from  the  duodenum,  will  first  occupy  the 
contiguous  parts  of  the  left  side  of  the  epigastric  and 
umbilical  regions  ;  the  coils  then  fill  some  part  of  the 
left  hypochondriac  and  lumbar  regions  ;  they  now  com- 
monly descend  into  the  pelvis,  re-appear  in  the  left 
iliac  quarter,  and  then  occupy  in  order  the  hypogastric, 
lower  umbilical,  right  lumbar,  and  right  iliac  regions. 
Before  reaching  the  latter  situation,  they  conunonly 
descend  again  into  the  pelvis. 

Much  interest  attaches  to  the  coils  of  small  in- 
testine that  are  fownd  in  the  pelvic.  These  are  the 
coils  that  are  apt  to  become  involved  and  adherent  ni 
cases  of  pelvic  peritonitis,  and  that  would  prolwlily 
form  the  protrusion  in  most  cases  of  obturator,  sciatic, 
and  pudendal  hernia.  No  small  intestine  occujnes  the 
fojtal  pelvis.    The  amount  found  in  the  adult  pelvis 
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depends  mainly  upon  the  state  of  distension  of  the 
bladder  and  rectum,  and  upon  the  position  of  the 
sigmoid  flexure.  The  coils  that  are  most  usually 
found  in  this  position  belong  to  the  terminal  part  of 
the  ileum,  and  to  that  part  of  the  intestine  that  has 
been  already  alluded  to  as  possessing  the  longest 
mesentery  (page  323).  The  ileum  is  the  part  of ''the 
intestine  that  is  most  frequently  found  in  ino-uinal 
and  femoral  hernia;.  It  is  also  the  part  most  usually 
involved  in  cases  of  strangulation  by  internal  bands, 
by  holes  in  the  mesentery,  etc. 

Of  all  the  viscera  the  small  intestines  are  the  most 
exi)Osed  to  inivry,  and  at  the  same  time  it  must  be 
noted  that  by  their  elasticity,  and  by  the  ease  with 
which  their  coils  slide  over  one  another  and  so  elude 
the  effects  of  pressure,  th(!y  are  the  best  adapted  to 
meet  such  injuries  as  contusions  and  the  like.  A 
minute  punctured  wound  of  the  small  gut  does  not 
lead  to  extravasation  of  contents.  The  muscular  coat 
contracts  and  closes  the  little  opening.  Thus,  in  ex- 
cessive tympanitis  the  bowels  are  often  freely  punc- 
tured in  many  places  with  a  fine  capillary  trochar,  to 
allow  the  gas  to  escape,  without  any  evil  resulting.  A 
case  of  intestinal  obstruction  of  sixteen  weeks'  dura- 
tion is  reported,  in  which  the  abdomen  was  punctured 
l  oO  tirn(!s  {Hmton  Mc.d.  Jortrn.).  If  the  wound  be  a 
httlc  larger  the  loose  mucous  membrane  l)ecomcs 
everted  oi-  protruded  through  the  woimd  and  effec- 
tmilly  plugs  it.  Gross  found  that  a  longitudinal  cut 
m  the  small  bowel  two  am]  a  half  lines  in  length  was 
immediately  reduced  to  a  wound  onr,  ancl  three- 
M"'irter  lines  in  length  by  muscular  contraction,  and 
tiiat  the  eversion  of  l.iie  mucous  membrane  in  addition 
to  this  conti-iLction  (uitirely  sealed  the  opening. 

Owing  to  the  greater  power  of  tlu.  eirculnr  layer 
of  miisel(!  a  longi(,,K|ii,al  wound  gai)eH  more  than  a 
transverse  wound,  and,  in  cons<;(pieiice  of  the  greater 
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muscular  development  of  the  jejunum,  wounds  of  that 
part  gape  more  than  do  those  of  the  ileum.  Trans- 
verse wounds  gape  most  when  inflicted  across  the  free 
border  of  the  gut,  since  in  that  place  the  longitudinal 
muscular  fibres  are  thickest. 

In  one  remarkable  case  a  man  was  stabbed  in  the 
belly.  It  was  subsequently  found  that  there  was  a 
small  puncture  in  the  -  ileum,  which  had  been  plugged 
by  the  mucous  membrane,  and  further  secured  by 
recent  lymph.  The  man  did  well  until  the  fourth 
day,  when  he  died  somewhat  suddenly.  It  was  then 
found  that  an  intestinal  worm  {Ascaris  lumhricoides) 
had  worked  its  way  through  the  wound,  breaking 
down  the  adhesions,  and  had  escaped  into  the  peri- 
toneal cavity.  Extravasation  followed,  and  thus  the 
worm  Avas  the  immediate  cause  of  the  man's  death. 

The  calibre  of  any  ])ortion  of  the  small  intestine 
depends  mainly  upon  the  condition  of  its  muscular 
wall.  The  tube  may  become  much  contracted  when 
empty.  In  peritonitis  and  in  certain  other  conditions 
the  muscular  coat  is  j^aralysed  and  the  bowel  becomes 
intensely  dilated  by  gas  (tympanitis). 

Meckel's  diverlieiilwjBi. — From  one  to  three 
feet  from  the  end  of  the  ileum  is  sometimes  seen  a 
diverticulum  (Meckel's)  that  represents  the  remains  of 
the  vitello-intestinal  duct.  Tl:is  diverticulum  usually 
exists  as  a  tube  of  the  same  structure  as  the  intestme. 
Its  length  varies.  It  may  sometimes  extend  as  a 
patent  tube  as  far  as  the  uudjilicus.  It  is  more  often 
but  a  few  inches  long,  and  may  then  end  in  a  free 
conical  or  globular  extremity,  or  in  a  fibrous_  cord. 
This  diverticulum  may  cause  intestinal  obstruction  in 
many  ways.  Its  end  may  contract  adhesions,  and  be- 
neath the  bridge  thus  formed  a  loop  of  bowel  may  be 
strangled.  It  may  twist  itself  about  a  piece  of  m- 
testine  so  as  to  form  a  knot  around  it.  It  may,  from 
its  adhesions,  so  drag  upon  the  ileum  as  to  cause 
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"  kmking  "  of  the  tube  at  its  point  of  origin.  In  more 
than  one  case  it  has  been  found  in  an  external  hernia. 

The    diiodeiiiim    and    fossa    «1no<Ieno  - 
Jejuualis. —The  tirst  portion  of  the  duodenum  is 
nearly  horizontal.     It  measures  about  two  inches  in 
length  and  passes  backwards  from  the  pylorus  to  near 
the  upper  end  of  the  right  kidney.     The  second 
portion,  about  three  inches  in  length,  descends  verti- 
cally in  front  of  the  inner  border  of  the  right  kidney 
to  the  level  of  the  third  lumljar  vertebra.   "The  third 
portion,  some    five    inches  in  length,   crosses  from 
right  to  left  in  front  of  the  third  vertebra,  and  then 
ascends  for  a  short  distance  on  the  surface  of  the  left 
psoas  muscle,  to  end  in  the  jejunum  to  the  left  of  the 
second  lumbar  vertebra.    The  first  portion,  which  is 
movable,   is   invested  by  peritoneum,  in  the  same 
manner  as  the  stomach.     The  second  part  is  covered 
by_  peritoneum  in  front  only,  except  at  the  spot  where 
It  IS  crossed  by  the  transverse  colon.    The  third  part 
IS  also  covered  by  peritoneum  only  on  its  anterior 
aspect,  this  membrane  being,  however,  free  of  the 
gut  where  the  superior  mesenteric  vessels  cross  it. 

Tiie  first  portion  has  found  its  way  into  hornife  in 
company  with  the  stomacii,  l)nt  tlic  second  and  third 
jKirts  are  never  herniated.     'Hie  ,.nd  of  the  duodenum 
the  duorleno-jr.junal  bend,  is  very  firmly  hchl  in  place 
l.y  a  hand  of  (il.rous  tissue  that  descends  upon  it  from 
t  le  left  cms  of  tlie  diaphragm  and  tlie  tis.sue  about 
the  crnliac  axis.     No  ma,tter  to  wliat  extent  the 
stomach  may  be  disphiced  l,y  distension,  or  the  in- 
testines disfcurbe.l  l.y  a,  like  cuis..,  the  position  of  fho 
dnodeno-jejunal   bend    will   ho  f„„„d  to    remnin  un- 
altr.red.     All  sections   of  the  duodenum   have  been 
ruptured  by  violeTice.     Owing  to  its  large  non-peri- 
fone.1  surface,  the  bowel,  if  ;,pproa,ched  from  behind, 
may   he  wounded  without  opening   the  peritoneum 
('Pig.  ?,?,).  "  * 
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In  connection  with  the  spread  of  disease  by  con- 
tinuity of  tissue,  it  is  well  to  note  that  the  duodenum 
is  in  relation  with  the  liver,  gall  bladder,  pancreas, 
transverse  colon,  spine,  right  kidney,  bile  duct,  portal 
vein,  gastro -duodenal  and  superior  mesenteric  vessels, 
aorta  and  vena  cava. 

In  the  duodenum  are  Brunuer's  glands,  which  are 
sometimes  the  seat  of  a  perforating  ulcer  in  cases  of 
burns.  They  are  mostly  seated  in  the  first  segment 
of  this  bowel,  and  the  perforation,  therefore,  usually 
opens  iivto  the  peritoneal  cavity. 

The  peculiar  vertical  curve  of  the  duodenum 
closely  resembles  that  of  the  syphon  trap  used  in 
drains.  Mr.  Mayo  Collier  has  pointed  out  that  this 
2)art  of  the  bowel  probably  acts  as  a  real  syphmi  trap, 
and  so  prevents  the  regurgitation  of  intestinal  gas 
into  the  stomach.  The  duodenum  of  the  horse  appears 
to  act  also  in  this  manner. 

Passing  from  the  front  of  the  terminal  (ascending) 
part  of  the  duodenum,  a  fold  of  peritoneum  is  often 
seen,  that  joins  the  parietal  peritoneum  to  the  left  of 
the  piece  of  gut  in  question.  This  fold  marks  off  a 
fossa  of  triangular  outliue,  the  oritice  of  wliich  is 
directed  upwards.  I  have  found  the  fossa  in  about 
50  per  cent,  of  the  bodies  examined.  It  is  called  the 
fo^ssi.  dnodeno -.jeisgiBalis  ;  it  is  usually  large 
enough  to  lodge  the  tip  of  the  finger,  and  its  opening 
lies  just  below  the  duodeno-jejunal  bend.  This  fosssa 
is  tlie  anatomical  cause  of  mesenteric  or  retro-peritoneal 
hernia.  The  commencement  of  the  jejunum  presses 
into  the  fossa,  enlarges  its  cavity,  and  ultimately 
separates  the  peritoneum  from  its  posterior  attach- 
ments. More  and  more  of  tlie  small  intestine  passes 
into  the  increasing  pouch,  until  at  last,  as  in  the 
case  reported  by  Sir  Astley  Cooper,  nearly  the 
whole  of  the  small  intestine  may  be  found  lodged 
in  an   enormous   median    retro-peritoneal    sac,  the 
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inouth  of  which  is  the  oritice  of  the  fossa  duodeuo- 
jejunalis. 

In  the  meso-colic  hernia  of  Cooper  the  small  in- 
testine is  found  also  in  a  retro-peritoneal  sac.  This 
sac,  however,  is  to  the  left  of  the  middle  line,  and  is 
developed  at  the  expense  of  the  peritoneum  leading  to 
the  descenduig  colon.  It  has  nothing  to  do  with  the 
fossa  just  described,  but  is  due  to  the  enlargement  of 
a  deep  pouch  that  I  have  described  as  occasionally 
existuig  m  the  parietal  peritoneum  leading  to  the 
descendnig  colon.  The  mouth  of  tlie  pouch  is  directed 
upwards,  and  is  skirted  by  a  branch  of  the  inferior 
mesenteric  artery. 

J.a|>amtOHiy._In  this  procedure  the  abdomen  is 
opened  from  na  front  for  the  purpose  of  exploration, 
or  tor  the  relief  of  a  piece  of  bowel  strangulated  by  a 
l>and,  and  under  certain  other  circumstances.  It  much 
more  frequently  concerns  tlie  smnll  bowel  than  the 
arge     The  incision  is  usually  made  in  the  middle 
Jme  below  the  umbilicus,  and  a  cut  from  three  to 
tour  inches  long  is  usually  found  to  be  sufficient.  It 
may    he   made  in  either  of  the  semilunar  lines  or 
oyer  any  spot  especially  indicated  by  the  disease 
hnl.rroiumy  is  the  orieration  of  opening  the  small  in- 
testine above  some  obstruction  that  threatens  to  be 
atal  or  nisuperabh.     The  incision  is  made  in  the 
linea  alba,  below  the  umbilicus,  or  in  one  or  other 
diac  region,  as  is  considered  more  convenient.  An 
I'lcision  .s<,me  three  incli(,.s   in  hmgth  will  probably 
^^W^eM.       I  he    peritoneum    h;,,ving    been    opened,  a 
l^-"'i.:  <leot  small  bow.,1  dose  .above  the,  obstruction  is 
sei/ed    IS  secured  to  the  p.arietal  wound,  .and  then 
oj'fmed.     I  he  small  intestine  has  .also  been  opened  to 
i-<M,.ovT.  impacted  foreign  bodies  and  la,rge  gall  stone.s. 
■  n  such  ,.,a.ses  the  intestinal  wound  is' closed  imme- 
chately.     ^«/,;r.ctom.y.._Portions  oF  the  sm.all  intes- 
tine  liaA-e    been   resected    with   sue<;ess   for  various 
w— 1, 
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diseased  conditions.  In  one  case  moi'e  than  two  yards 
of  the  small  intestine  were  cut  away  on  account  of 
multiple  stricture.  The  patient,  a  young  woman, 
made  an  excellent  recovery.  Resections  have  also 
been  successfully  performed  in  cases  of  bullet  wound 
or  stab  involving  the  lesser  bowel. 

In  uniting  divided  intestine  bysuture  (enterorap/nj) 
it  is  essential  that  the  serous  coat  of  the  ends  of  the 
bowel  should  be  brought  together.  This  is  best  effected 
by  the  suture  known  as  Lembert's.  Experience  shows 
that  if  leakage  occurs  after  resection  or  suture  of  in- 
testine it  will  most  likely  occur  along  the  attachment 
of  the  mesentery.  This  circumstance  is  thus  explained 
by  Mr.  Anderson.  The  two  layers  of  tlie  mesentery 
divercre  as  they  approach  the  -bowel,  and  so  leave  a 
triangular  space,  the  base  of  which,  averagmg  about 
-^ths  of  an  inch  in  width,  is  formed  by  the  uncovered 
muscular  tissue.  It  is  the  existence  of  this  bare  piece 
of  intestine  that  renders  adjustment  of  the  serous  coat 
at  the  attachment  of  the  mesentery  a  matter  of  some 

difficulty.  ^,  .  , 

The  ileo-ca;cal  region — The  cfficum  is.  to  a 
certain  extent,  rudimentary  in  man,  as  it  is  also  in 
tlie  carnivora.  In  herbivorous  animals  it  is  of  .creat 
size,  and  appears  to  serve  as  a  reservoir  for  tlie  elabo- 
ration and  absorption  of  food.  It  has  been  said  t  u 
the  ca^cum  in  man  exists  as  an  anatomica  protest 
against  vegetarianism.  The  appendix  persists  as  the 
remains  of  the  larger  cauuim  of  lower  mammals,  in 
the  human  foetus  it  can  be  seen  to  be  but  the  narroj  ed 
extremity  of  a  capacious  ca.cum.  The  fetal  type  o 
cecum,  which  is  very  characteristic,  may  pe  sist 
throughout  life.  From  the  point  of  view  of  evolution, 
t  e  awondix  would  appear  to  be  becoming  oblitera  od. 
S^:^:;ther  lunctionley  parts  tlf  P-i^t  as  cWehj- 
mental  relics,  it  is  very  fre.piently  ?\^^^^ 
d  it  is  worthy  of  note  tliat  such  disease  tends  to 
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cause  the  entire  obliteration  of  tliepart  (as  after  nmny 
lorms  of  so  called  typhlitis).  ^ 
It  must  be  understood  that  the  term  ccrcnm  is 
applied  to  that  part  of  the  colon  that  lies  below  the 
entrance  of  the  ileum.  The  average  breadth  of  the 
adult  ca^cum  is  .3  inches,  its  average  length  (vertical 
measurement)  2\  inches.  °  l^eiucai 

The  cjBcum  is  usually  lodged  in  the  right  iliac 
fossa,  and  is  so  placed  that  its  apex  corresponds  witli 
a  point  a  little  to  the  inner  side  of  the  middle  of 
-Toupart  s  ligament. 

A  slightly  distended  ca3cum  so  located  may  be 
emptied  by  flexing  the  thigh  upon  the  abdomen  The 
crecum  is  always  entirely  invested  by  peritoneum.  Its 
.  posterior  surface  is  -never  in  connection  with  the 
areohar  tissue  of  the  iliac  fossa.    The  peritoneum  is 
leflected  from  the  commencement  of  the  ascendinn- 
colon  on  to  the  posterior  parietes.    The  line  of  this 
reflection  varies,  but  is  usually  about  a  transverse 
line  between  the  level  of  the  anterior  superior  iliac 
•sp.ne  and  the  summit  of  the  ibac  crest.    The  mobdity 
o t    he  ca^cun.  depends  mainly  upon  two  conditions^ 
cither  upon  the   length    of  intestine  that  extends 
between  the  t,p  of  the  c.cum  and  the  reflection  of  t t 
peutoneum  above  alluded  to,  or  upon  the  presence  of 
an  ascending  meso-colon.    A  mobile  caecum'  may  1  ang 
over  the  pelv.c  brnn,  or  occupy  the  pelvis,  or  even 
fn.d  ,ts  way  uito  an  inguinal  hernia  of  the  left  sic^ 

cause  ulceration  ami  evr.,  perforation  of  the  bow.d 
producing  one  form  of  typldiiis  ' 
Jn   casr:s   of   fiecal  '  ret<.ntion,    also,    M,,,  i„-g,.„t 
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accumiUation  of  fiscal  matter  is  very  usually  met  Avith 
in  the  cEecum,  and  upon  that  part  of  the  bowel  -when 
distension  is   extreme   the    greatest  stram  usually 

comes.  , 
Stercoral  ulcers  (ulcers  due  to  the  pressure  and 
irritation  of  retained  fffices)  are  more  often  met  witli 
in  the  cEecum  than  in  any  other  part  of  the  colon. 
Intestinal  concretions  also  are  not  uncommon  m  tins 

^'^^  The  cjBcum  is  susceptible  of  enormous  distension,  ' 
provided  that  it  be  gradually  effected,  and  in  certaui 
in.stances,  a  dilated  caecum  has  been  found  to  occupy 
a  larc^e  part  of  the  abdominal  cavity.  When  the 
abdomen  is  opened  in  any  doubtful  case  of  mtestina 
obstruction  the  condition  of  the  caecum  is  ot  great 
value  in  pointing  to  the  seat  of  the  obs  acle.  lu 
stenosis  of  the  colon  it  will  be  found  greatly  distended, 
while  in  obstruction  of  the  small  gut  it  will  be  empty, 
or,  at  least,  in  a  normal  condition. 

Th e  appendix  varies  in  length.  Its  average  measure- 
ment in  the  adult  is  four  inches,  the  extremes  being 
one  inch  and  six  inches.  Its  position  varies  =^ though, 
as  a  rule,  it  is  seen  to  lie  behind  the  end  of  the  ileum 
and  its  mesentery,  and  to  point  m  the  direction  of  the 
spleen.  It  frequently  also  lies  behind  he  ciecum.  i 
ave  seen  the'appendix  so  placed  with  -  erence  to 
the  bowel  that  it  would  have  been  encountered  m  a 
:tht  lumbar  colotomy.  It  has  found  its  way  down 
both  the  right  and  the  left  inguuial  canals. 

The  tip%f  the  i-rocess  may  adhere  to  a  >-ighbou  - 
ino.  peritoneal  surface,  and  thus  form  a  "  band,  l  e- 
ngth whicli    a  piece    of    sn.all   intestine  may  be 

bodies   are  very  apt   to  lodge   in  the 
i;.-  nnd  it  is  very  often  found  to  be  occupied  by 
^''^cal  '»    ■  ioV  o7  calculus.     These  s„«»c« 
L'i  iuIk.iuualion,  a„J,  ns  a  result,  the  appeuJix 
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may  become  iDerforated.  Troubles  in  the  vermiform 
l>rocess  are  the  most  frequent  causes  of  typhlitis  or 
perityphlitis.  These  terms  are  applied  to  localised 
intlammation  of  the  peritoneum  in  the  vicinity  of  the 
cwcum. 

It  IS  in  the  ileo-c£ecaI  region  that  intussusception 
most  frequently  occurs.  In  this  condition  one  part  of 
the  intestine  is  prolapsed  or  "  telescoped  "  into  the 
lumen  of  an  immediately  adjoining  part.  In  the  ileo- 
ctecal  variety  (the  commonest  form)  the  narrow  ileum, 
and  subsequently  the  ca-cum,  are  prolapsed  into  the 
colon.  The  ileo-civcal  valve  forms  the  summit  of  the 
protrusion  or  intussusceptam.  By  a  gradual  increase 
ot  the  condition  the  intussuscepted  bowel  may  at  last 
reach  the  rectum,  and  the  ileo-cajcal  valve  has,  in  fact, 
been  recognised  protruding  from  the  anus.  In  the 
ileo-colic  variety  (the  rare  form)  the  end  of  the  ileum 
IS  prolapsed  through  the  valve.  The  valve  and  the 
Ciecum  remain  in  their  normal  situations,  and  the 
summit  of  tJie  intu.ssusceptum  is  formed  onlv  by  the  ■ 
ileum.  ^ 

_  The  larse  int<-stinc.— From  the  caecum  to  the 
sigmoid  flexure,  tliis  porl.ion  of  the  bowel  is  accessibh 
to  pressure  except  at  the  hepatic  and  sj.leuic  flexures 
which  are  deeply  placed.  Tlie  hepatic  flexure  is 
under  the  shadow  of  the  liver,  and  the  splenic  curve 
which  reaches  a  In-gher  level,  is  behind  the  stomach, 
llie  position  of  the  transverse  colon  can  often  be  well 
marked  out.  It  crosses  the  belly  transversely,  so  that 
Its  lower  border  is  on  a  level  with  tlu;  umbilicus  {VVt. 
•i'J).  fii  oa.ses  of  f;eca,l  ae.aimuhdion,  the  oulJiiK^  „f  tho 
colon,  with  tho  exception  of  the  two  fl(,xures  abovo 
named,  may  be  distinctly  deflmKl.  In  distension  of  the 
sm^dl  intestine  i  he  lu^y  tends  Lo  present  the  grea,test 
clegree  of  swc-iimg  in  front,  and  about  and''  lielow 
tho  navel.  In  distension  of  the  hirger  gul,,  the  front 
ot   the  a,h<hjnH.n  may  remain  (Ibr  a  while  al  least) 
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comparatively  flat,  while  the  clisteiision  will  be  mo«t 
obvious  in  the  two  flanks  and  in  the  region  just  above 
the  umbilicus.  Tumours  of  the  transverse  colon,  and 
of  the  lower  two-thirds  of  the  ascending  and  descend- 
ing colon,  can  be  well  defined,  even  when  of  moderate 
size,  and  in  cases  of  intussusception  the  progress  of  the 
mass  along  the  colon  can  often  be  traced  with  great 
ease,  and  the  eflfects  of  enemata  and  other  methods  of 
reduction  carefully  watched.  The  diameter  of  the  large 
intestine  (excluding  the  rectum)  gradually  diminishes 
from  the  caicum  to  the  sigmoid  flexure,  the  diameter 
of  the  former  being  about  two  and  a  half  inches,  of  the 
latter  one  and  a  half  inches.  .The  narrowest  part  of  this 
seo-ment  of  the  bowel  is  at  the  point  of  junction  of  the 
sigmoid  flexure  with  the  rectum,  and  it  is  significant 
tlfat  it  is  at  this  point  that  stricture  is  the  most 

common.  , 

The  tendency  to  stricture  increases  as  one  proceeds 
downwards  from  the  ctecum  to  the  anus.  A  stricture 
is  frequent  in  the  descending  colon,  less  frequent  m  the 
transverse  colon,  while  in  the  ascending  colon  it  is 
comparatively  rare.  Strictures  are  not  uncommon 
about  the  flexures  of  the  bowel.* 

When  gradually  distended  the  colon  may  assume 
enormous  dimension.s,  audit  will  be  readily  understood 
that  in  some  cases  of  great  fajcal  accumulation  the 
thoracic  organs  may,  witli  certain  abdominal  viscera, 
be  displaced.  In  one  case,  for  example,  the  heart  was 
so  displaced  by  the  distended  colon  that  the  apex  beat 
was  found  to  be  one  and  a  half  inches  above  and  one 
inch  to  the  inner  side  of  the  left  nipple,  ^^'l>en  the 
fciical  collection  had  been  removed  it  returned  to  its 
normal  position.  Thus  it  happens  that  a  d^tended 
.colon  is  often  associated  with  shortness  of  breath,  witli 
palpitation,  and  other  thoracic  symptoms. 

»  Sec  "lutostiual  Ob.sl.niaion."     l^-y  the  Author.  London, 
18S4. 
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Tlu!  uticcnduKj  and  the  descent' i/H/  colon  are  jilacc.'il 
vertically.  The  average  length  of  the  ascending 
colon  in  the  adult  (as  measured  from  the  tip  of  the 
ctBcuni  to  the  hepatic  flexure)  is  8  inches.  ..The  average 
length  of  the  descending  colon  (from  the  splenic  bend 
to  the  commencement  of  the  sigmoid  flexure)  is  8,^- 
inches.  The  descending  colon  is  very  little  liable  to 
variation.  In  cases  of  non-descent  of  the  Ccecum  tlie 
ascending  colon  may  be  absent  (page  346).  I  have 
].ointed  out  that  in  fifty -two  per  cent,  of  adult 
bodies  there  is  neither  an  ascending  nor  a  descending 
meso-colon,  and  that  a  nieso-colon  may  be  expected  on 
the  left  side  in  thirty-six  per  cent,  of  all  cases,  and  on 
the  right  side  in  twenty-six  per  cent.  These  points 
are  of  importance  in  connection  with  lumbar  colotomy. 
The  breadth  of  the  meso-colon,  when  it  exists,  varies 
fi'om  one  to  three  inches.  Tlie  line  of  attachment  of 
the  left  meso-colon  is  usually  along  the  outer  border  of 
the  kidney,  and  is  vertical.  That  of  the  right  nu;so- 
colon  is,  as  a  rule,  less  vertical,  runs  along  the  inner 
border  of  the  kidney,  and  crosses  its  lower  end  ob- 
liipiely  from  riglit  to  left. 

The  trmKuverse  colon  lias  an  average  measurement 
of  twenty  inches.  It  is  not  ((uite  horizontal,  since  the 
.S|)l(:nic  llexure  is  on  a  higher  level  than  the  hefiatic 
fl(!xure,  as  well  as  jjosterior  to  it.  Faxal  masses 
lodg(;d  in  the  transverse  colon  have  given  rise  to  many 
errors  in  diagnosis.  In  .some  instances  this  p;irt  of  the 
colon  is  disidaeed  towards  the  pelvis,  so  that  V  or 
U-shaped  bends  are  produced.  Jn  such  cases  the 
point  of  the  V  or  U  may  j'cacli  tlu;  symphysis  jmbi.s, 
while  tlu!  two  colic  ll(^xur(!S  occupy  tli(.;ir  proi)er  situa.- 
tion.s.  These  deviations  are  described  in  detail  in  my 
Work  on  Intestimil  Obstruction. 

_  'I'lie  right-hiiiid  part  of  tin:  tr.-i.ns verse  cnlnn  is  in 
liiiiiiiatc  ivhilion  with  theg;i,||  Madder,  iukI  iscomiiKmly 
found  to  be  bile  stained  after  deaUi.     In  souk;  eases 
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where  gall  stones  have  been  lodged  within  the  gall 
bladder,  the  walls  of  that  structure  have  ulcerated 
from  jDressure,  the  ulceration  has  involved  the  sub- 
jasent  transverse  colon,  and  thus  a  fistula  has  been 
established  between  the  gall  bladder  and  the  gut, 
through  which  large  stones  have  been  passed.  Hepatic 
abscesses  also  have  discharged  themselves  through  the 
transverse  colon. 

The  sigmoid  flexure. —  The  segments  of  gut  termed 
the  sigmoid  flexure  and  "  the  first  part  of  the 
rectum/'  form  together  a  single  simple  loop  that 
cannot  be  divided  into  parts.  This  loop  begins  where 
the  descending  colon  ends,  and  ends  at  the  commence- 
ment of  the  so-called  "  second  part  of  the  rectum  ;  "  at 
a  spot,  in  fact,  where  the  meso-rectum  ceases,  opposite 
about  the  third  piece  of  the  sacrum.  This  loop,  when 
unfolded,  describes  a  figure  that,  if  it  must  be  com- 
pared to  a  letter,  resembles  the  capital  Omega.  It  mny 
well  be  termed  the  Omega  loop,  and  the  tei-m  rectum 
be  limited  to  the  short  piece  of  practically  straight  gut, 
that  is  now  described  as  the  second  and  third  parts  of 
the  rectum.  The  average  length  of  the  loop  in  the 
adult  is  seventeen  and  a  half  inches.  The  two  ex- 
tremities of  the  loop  are  about  three  or  four  inches 
apart.  If  they  are  approximated  to  one  another,  as 
by  contracting  peritonitis  at  the  root  of  the  sigmoid 
meso-colon,  a  kind  of  pedicle  is  established,  about 
which  the  loop  may  readily  become  twisted.  Such  a 
twist  of  the  bowel  constitutes  a  volvulus  of  the 
sigmoid  flexure  ;  and  it  may  be  here  said  that  volvulus 
of  the  intestine  is  more  commonly  met  with  ni  this 
loop  tlian  in  any  otlu;r  part  of  tlie  canal. 

Tlie  line  of"  attachment  of  the  meso-colon  of  the 
Ome^a  loop  (the  sigmoid  meso-colon)  crosses  tlie  psoas 
niusc4e  and  the  iliac  vessels  near  their  bifurcation  ;  it 
then  turns  abruptly  down,  and  runmng  nearly  ver- 
tically, toi-minates  at  the  middle  line. 
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^  In  the  left  wall  of  this  meso-colon,  close  to  the 
point  where  it  lies  over  the  iliac  vessels,  a  fossa  is 
sometimes  to  be  found.  It  is  produced  by  the  sigmoid 
artery,  and  is  about  one  and  a  half  inches  in  deptli.  It 
is  called  the  intersigmoid  fossa,  and  is  the  seat  of 
su/moid  henda.  Two  cases  of  strangulated  hernia  in 
this  fossa  have  been  recorded. 

The  sigmoid  flexure,  or  Omega  loop,  when  empty, 
normally  occupies  the  pelvis.  When  distended  th'is 
piece  of  bowel  may  become  so  enormously  dilated  as 
to  reach  the  liver.  The  chief  examples  of  extraor- 
dinary dihatation  of  the  colon  concern  this  loop. 
Fajcal  masses  are  very  frequently  lodged  in  the  free 
end  of  tlie  loop,  and  certain  intestinal  concretions  have 
been  met  with  in  the  same  situation. 

I  have  shown  by  experiment  that  the  "  long  tube," 
when  introduced  through  the  anus,  cannot  be  passed 
beyond  the  sigmoid  flexure  in  ordinary  cases,  and 
with  a  normal  disposition  of  the  bowel. 

In  cases  of  congenital  absence,  or  deficiency  of  tlie 
rectum,  the  sigmoid  flexure  is  often  opened  in  the 
gi-oin  and  an  artificial  anus  established  there.  Tliis 
operation,  known  as  Littre's  operation,  is,  it  nnist  Ije 
confo.s.sed,  not  very  successful.  One  dilHculty  has 
been  said  to  depend  upon  tlio  uncertain  position  of  the 
sigmoid  flexure  in  cases  of  congenital  deformity,  it 
bfjiiig  .sometimes  on  tile  riglit  side  and  sometimes  in 
tlie  pelvis  at  the  middle  line.  It  is  rai-ely,  however, 
fouml  in  tliese  positions.  Out  of  100  post-morteni 
examinations  on  young  infants,  (Jui'ling  found  tlje  loop 
on  tlie  left  sidf!  in  Hf)  cases. 

<'onu:4>iiii:il  iii;iiroi  iii:itioiis  of  iliv  roloan  

Tln^se  ;i.re  of  monifuL  with  regard  to  o|)(Tal,iv(-  pro- 
C(-dures.     It  iriay  !.(■  very  briclly  .said  in  the  Fietns 

the  sm;ill  lM)wel  occupif^s  at  one  Lime  tlu!  right  side  of 
tli<!  .•i,bd()in(;n,  while  tli<!  large  gut  is  re]ircsented  l)y  a 
straight  tub(;  that  passes  on  the  left  side  vertically 
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irora  tlie  re,£^ioii  of  the  umbilicus  to  the  pelvis.  The 
caicum  is  at  lirst  situated  within  the  umbilicus,  and  then 
ascends  in  the  abdomen  towards  the  left  hypochon- 
drium.  It  next  passes  transversely  to  the  right  hypo- 
chondrium,  and  then  descends  into  the  corresponduig 
iliac  fossa.  It  may  be  permanently  arrested  at  any  part 
of  its  course.  Thus  the  crecum  may  be  found  about  the 
nrabilicus,  or  in  a  congenital  umbilical  hernia,  or  m  the 
left  hypochondriac  region  (the  ascending  and  trans- 
verse parts  of  the  colon  bdng  absent),  or  it  may  be 
found  in  the  right  hypochondrium,  the  ascending 
colon  only  being  unrepresented.  The  whole  of  the 
lar<^e  intestine  has  at  one  time  an  extensive  mesentery, 
and  in  some  rare  cases  this  condition  may  persist 

throughout  life.  .  , 

I^ismbai-  coBotomy  The  operation  so  named 

consists  in  opening  the  colon  in  the  loin  behind  the 
peritoneum,  for  the  purpose  of  establishing  an  arti- 
hcial  anus.  The  operation  is  performed,  when_  possible, 
upon  the  left  side,  in  preference  to  the  right,  niasmuch 
as  the  descending  colon  is  nearer  to  the  anus,  ihe 
position  of  the  descending  colon  m  the  loin  may  be 
i-epresented  by  a  line  drawn  vertically  upwards  Irom 
a  point  half-an-inch  beliind  the  centre  of  the  i  lac 
crest.   In  performing  left  lumbar  colotomy  an  mk  Ime 
xiay  be  diwn  vertically  upwards  from  the  centre  of 
the'^crest  of  the  ilium.    It  will  hit  the  outer  end  of 
the  last  rib.    An  incision  is  made  across  the      tie  o 
this  line  parallel  to  the  last  nb,  and  so  P  '^^^^^ 
the  centre  of  the  incision  corresponds  to  the  centie  ot 
the  line     The  superhcial  tissues  having  been  incised, 
t  e  following  structures  are  then  divided  m  ayers  in 
Se  following  order:    (1)  The  lat  ssinius  dorsi  and 
external  oblique  muscles  to  an  equal  extent.  me 
^SSobliiie  in  the  entire  length  o  — 
(3)  The  fascia  lumborum,  with  a  few  of  nio.t 
posterior  hbrcs  of  the  transversalis  muscle.    {\)  ihe 
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traii.s\-ei'.sulis  fn.scia.  The  (luadratus  Jumborum  will 
be  exposed  in  the  posfcerioi'  iiicli  or  so  of  the  iueisioii, 
and  usually  does  not  need  to  be  cut.    At  the  seat  of 


the  operation  tlic  doscendin.<(  colon  occupies  IIh'  an^de 
l-ecween  tlie  p.soas  and  (|uadratuH  luinborun.  nnis.^ie.s, 
|>iul  Mi(;  non-|K!ritonr.al  sinfaen  is  exiictly  i-e|.i-es(.nfced 
I'v  that  piirt  of  tlie  bovv(;l  tJinl-,  f;u'es  (Jns  anj,do 
(i'ly.  32).     Tliu.s,  if  (hiriii-  the  operation  the  curml 
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fincer  be  placed  in  this  angle,  and  the  patient  be 
rolled  over  to  the  left  side,  the  bowel  that  falls  into 
the  finc^er  cannot  well  be  other  than  the  descending 
colon  °The  gut  is  drawn  forwards,  stitched  to  the 
wound,  and  opened  by  a  transverse  cut.    The  width 
of  the  non-peritoneal  surface  varies  from  four-fatths 
of  an  inch  to  an  inch  in  the  empty  state,  and  may 
attain  to  two  inches  or  more  in  the  distended  con- 
dition (Braune).    The  part  of  the  descending  colon 
usually  opened  is  the  highest  portion  of  that  bowel,  so 
that  the  finger  can  often  be  thrust  into  the  transverse 
colon,  or  the  opening  of  that  intestine  can  be  seen. 
In  this  as  in  other  circumstances,  the  large  bowel  may 
be  distinguished  from  the  small  by  its  sacculi,  its  three 
longitudinal  muscular  bands,  and  its  appendices  epi- 
ploica;     As  regards  dimensions,  the  small  mtestiDe 
may,  especially  hi  cases  of  obstruction  be  much  larger 
than  the  so-called  large  intestine.    When  empty,  the 
diameter  of  the  descending  colon  is  about  equal  to  that 
of  the  ieiunum,  the  measurement  in  the  two  cases 
behK.  about  one  and  a  half  inches.    The  average  dia- 
meter of  the  ileum  is  one  and  a  quarter  inches,  and  ot 
the  CLBCum  and  commencing  colon  two  and  a  halt 

'''' Lumbar  colotomy  is  often  performexl  through  a 
vertical  or  oblique  incision  in  the  place  of  the  one  just 


iiven. 


The  operation  does  not  materially  diller  fi;om  that 
described,  when  it  is  performed  on  the  right  si^l^- 

Coloctoiny  consists  in  resectmg  a  portion  ot  titlu  i 
the  ascending  or  descending  colon  that  is  the  seat  o  a 
carcinomatous  or  other  stricture.  It  is  n  t  c  - 
veniently  performed  in  the  lumbar  region,  ^1  tl 
In  XesMe  formation  of  an  artificial  anus  that  .  U 
probably  be  permauent._    Colectomy  may  f ^^^^ 

Lrried  out  through  an  incision  m  the  /  "  '  ^ 

may  concern  the  transverse  colon;  in  such  a  case  tlio 
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ends  of  the  divided  bowel  are  united,  and  the  abdomi- 
nal wound  closed.*  Lumbar  colectomy  may  be  per- 
formed through  tlie  incision  practised  in  colotoiriy. 

The  liv^ei- — Tlie  liver  is  moulded  to  the  arch  of  the 
diaphragm,  and  lies  over  a  part  of  th'e  stomach  (Fig. 
34).  The  convex  surface  is  protected  on  the  right  side 
by  the  ribs,  from  the  seventh  to  the  eleventh  inclusive, 
and  in  front  by  the  xiphoid  cartilage  and  the  costaj 
from  the  sixth  to  the  ninth  inclusive,  the  diaphragm 
being  interposed.    The  diaphragm  separates  the  liver 
from  the  thin  margin  of  the  base  of  the  right  lung, 
which  descends  in  front  of  it.     It  extends  to"' the  left 
about  one  and  a  half  inches  beyond  the  left  margin  of 
the  sternum.    In  the  middle  line  the  liver  lies  close 
beneath  the  skin  in  front  of  the  stomach,  and  reaches 
about  half  way  between  the  xiphoid  cartilage  and  the 
navel.  The  lower  edge,  as  it  crosses  the  subcostal  angle, 
is  represented  by  a  line  drawn  from  the  ninth  right  to 
the  eighth  left  costal  cartilage  (Quain)  (Fig.  30).  In 
the  erect  posture  the  lower  edge  on  the  right  side  is 
about  half  or  quarter  of  an  inch  belowthe  margins  of  the 
costal  cartilages.    In  the  recumbent  position  the  liver 
ascends  about  an  inch,  and  is  entirely  covered  by  the 
costaD,  except  at  tlie  subcostal  angle.    It  descends  also 
in  inspiration  and  rises  in  expiration.  "The  extent  of 
tlie  liver  upwards,  if  traced  on  the  surface  of  the  body, 
is  indicated  by  a  line  ci'ossing  the  nicso-sternum  close 
to  its  lower  end,  and  rising  on  the  right  side  to  tlie 
level  of  tlie  fiftli  chondro-sternal  articulation,  and  on 
the  left  to  that  of  tlie  .sixtli"  (Quain).     Beliind,  th(! 
liver  comes  to  the  surface  below  the  right  lung,  at  a 
part  corresponding,  both  in  jiosition  and  width,  to  the 
tenth  and  eleventh  dor.sal  vcrt(^bra).     On  the  extmuK! 
right,  the  liver  descends  to  the  level  of  the  second 
lumbar  spine  (Fig.s.  31  and  33).    The  under  surface  of 

*  .S'w  "  rio.snction  of  J'ort-ioiifi  of  Inlcttine,"  by  tlin  AuUior 
Trans.  Jioyal  Mcd.-Cliir.  Soc,  1«H2. 
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the  liver  is  in  contact  with  the  stomach,  the  fii'st  and 
second  parts  of  the  dvTodenum,  the  Small  omentum, 
the  right  kidney,  and  the  beginning  of  the  transverse 
colon. 

The  fundus  of  the  gall  bladder  approaches  tlie 
surface  behind  the  ninth  costal  cartilage,  close  to  the 
outer  border  of  the  right  rectus  muscle. 

The  liver  is  more  often  ruptured  from  contusions 
than  is  any  other  abdominal  viscus.   This  is  explained 
by  its  large  size,  its  comparatively  fixed  position,  and 
its  great  friability  of  structure.    Death,  in  such  in- 
juries, usually  ensues  from  hemorrhage,  since  the  walls 
of  the  portal  and  hepatic  veins,  being  incorporated 
with  the  liver  substance,  are  unable  to  retract  or  to 
collapse.    The  he])atic  veins  also  open  direct  into  the 
vena  cava,  and,  being  unprovided  with  valves,  could 
allow  of  the  escape  of  an  immense  quantity  of  Ijlood, 
if  any  retrograde  current  were  established.     It  is  pos- 
sible for  theliver  to  be  ruptured  without  the  peritoneal 
coat  being  damaged.    Such  injuries  may  be  readily 
recovered  from.    The  liver  presents,  behind,  a  fairly 
'  extensive  non-peritoneal  surface,  at  wliich  rupture  or 
wound  may  occur  without  extravasation    into  tlie 
abdominal  cavity.    From  the  relation  of  the  liver  to 
the  ri-ht  lower  ribs,  it  follows  that  this  viscus  may  be 
damaged  when  the  ribs  are  fractured,  and  ni  some 
cases  the  broken  ends  of  the  bones  have  been  driven 
throucdi  the  diaphragm  into  the  liver  substance.  Stab.'f 
throu'o-h  the  sixth  or  seventh  right  intercostal  space 
over  the  liver  region,  would  wound  both  the  lung  and 
the  liver,  would  involve  the  diaphragm,  and  open  uj) 
both  the  pleural  ami  peritoneal  cavities.   The  intimate 
relation  of  the  liver  to  th(>  transverse  colon  is  illus- 
trated by  a  case  where  a  toothjnck,  four  inches  in 
lencrth,  was  found  in  the  substance  of  the  liyer.  it 
had  worked  its  way  there,  from  the  colon,  along  an 
abscess  cavity  tliat  connected  the  two  viscera.  Jl"^ 
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relation  of  the  liver  to  the  heart  may  be  illustrated  by 
a  case  still  more  remarkable.  In  this  instance,  a  loose 
piece  of  liver,  weighing  one  drachm,  Avas  found  in  the 
pulmonary  artery.  The  patient  had  been  crushed 
between  two  waggons,  the  liver  was  ruptured,  and  the 
diaphragm  torn.  A  piece  of  the  liver  had  been 
squeezed  along  the  vena  cava  into  the  right  auricle, 
whence  it  had  passed  into  the  right  ventricle  and  so 
mto  the  pulmonary  artery.  The  heart  itself  was  quite 
umnj ured.  Portions  of  the  liver  mav  protrude  throu  •  di 
abdominal  wounds,  and  are  usually  easy  to  reduce.  In 
one  instance  of  such  protrusion  the  surgeon  did  not 
find  the  reduction  easy,  so  he  placed  a  ligature  round 
the  projecting  part  of  the  viscus,  and  then  cut  this 
obstinate  portion  of  the  liver  off.  The  patient  re- 
covered. 

From  a  reference  to  the  relations  of  the  liver,  it 
will  be  readily  understood  that  an  hepatic  abscess  may 
open  into  the  pleura,  and  in  some  cases,  indeed,  the 
pus  from  the  liver  has  heen  discharged  hj  the  bronchi 
Thus,  It  has  been  po.ssible  for  a  patient  to  counh  up 
some  i,ortion  of  his  liver,  although,  of  cour.se,  in  a'very 
disintegrated  anrl  minute  form.     Hepatic  abscess  mav 
al.so  open  into  either  the  duodenum  or  the  transverse 
colon,  or  even  into  the  stomach  or  the  right  kidney 
ill.'  liver  ,.s  very  frequently  tlie  seat  of  the  secondary 
abscess  of  pyiemia,  and,  accor.ling  to  Mr.  r.rynnt's 
statistics,  abse,>sses  in  this  viscus  a.re  mor(>  common 
■I  t"r  ii,)ur,es  to  the  h..,rl  |,],„,n  nfter  in  juri.'s  ,>lsewheiv. 
-lliey  nre  rare  m  py;,.mia  following  aJlhctions  of  the 
urinary  organ.s,  and  are  equally  ra.re  in   the  pva.mi.a 
aiter   burns.    The,   liver   is   more   ofl.,,,   tl„.  .s;.,,|,  of 
/j>/r/ahd  ry,,,  thu^  -wr,  all  the  viscera,  laken  to-etli(-r 
-I  he  cyst  may  discharge  itself  externally,  or  into  the 
pletiral  or  [KM-itoneal  cavities,  or  into  any  adiarent  part 
ot  the  intestine.  '  ' 

'I'l"'  I>l:i<]«l4>r  and  the  bile  .hict  lia,ve  bc'ei, 
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p;,,  3.^!  -View  of  some  ot  t.lie  Ab.lomiual  Viscera  from  beliiua 
°'   ''  (Rililiiigcr). 
„.  Thnrncic  aorta,  6,  cBsopha^,.  ;  r ; /--'-l^^^ilf , T'IKI  '^^'^10^.^"^'^^ 
its  rii^lit  tlir  i  '  '  ,  -   i,v^lrn/o:,w:    :..'.s.v,ulini^  colon  ;  (,  .1.- 

'iS^^^T^:^^^'^^^-^  vo.n  Joining  i.^Xerior  iuusenlona 


Chap.  XVII.]        The  Gall  Bladder. 

ruptured  alone  Avithout  vw^ivxxQ  of  the  liver  The 
Hi.imy  IS  rapidly  fatal,  owing  to  the  escape  of  bile  into 
the  peritoneal  cavity.     The  gall  bladder  is  often  occu- 
I'led  by  gall  stones.     These  concretions  are  composed 
laainly  ot  cholesterin,  and  vary  in  size  from  a  hemi, 
seed  to  a  hen  s  egg.     Although  tJie  common  bile  duct 
IS  only  about  three  lines  in  width,  it  is  remarkal)le 
to  note  what  comparatively  large  stones  have  l)een 
passed  along  it.     The  largest  stones  are  passed  direct 
into  the  bowel  through  a  listulous  tract  that  has  been 
established  between  the  gall  l^ladder  and  the- intestine, 
-xa  1  stones  have  suppurated  out  through  the  anterior 
'clly  wall,  and  have  Ijeen  removed  from  abscesses  in 
the  panetes.    Thus  Dr.  Burney  Yeo  reports  a  case 
where  more  than  one  hundred  gall  stones  were  dis- 
charged through  a  spontaneous  fistula  in  the  hyi.o- 
ga.stric  region,  five  inches  below  the  umbilicus.  In 
orses  where  the  bile  duct  is  occluded  by  gall  stones, 
or  l-y  other  causes,  the  gall  bladder  may  become  enor- 
•"•'usiy  distended,  and  may  form  a  tumour  extendin^r 
Kom(,  way  beyond  the  umbilicus.     For  the  relief  oi 
this  cotu  .turn,  dud,cyslM.nm,,  or  incision  into  the  -all 
'''■■'^l'l"r,  has  been  performed.     In  this  operation,  the 
incsion  or  punctu.-e  is  made  over  the  most  prominent 
Jiart  ot  tlie  tumour. 

TllH  Sl'LEEX. 
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The  spleen  The  spleen  most  elnsely  approaches 
the  surtace   ,n  the  parts  covered   by  tlie  u'uth  and 


354 


Surgical  Applied  Anatomy.  [Chap.  xvii. 


eleventh  ribs.  Above  this  it  is  entirely  overlapped 
by  the  edge  of  the  lung.  It  is  in  all  parts  separated 
from  the  parietes  by  the  diaphragm.  "  It  lies  very 
obliquely,  its  long  axis  coinciding  almost  exactly  with 
the  line  of  the  tenth  rib.  Its  highest  and  lo^yest 
points  are  on  a  level,  respectively,  with  the  ninth 


Tie  3-1 -Horizontal  Section  through  Upper  part  of  Abdomen. 
^'     ■  (Kudinger.) 

dorsal  and  first  lumbar  spines  ;  its  inner  end  is  distant 
about  an  inch  and  a  half  from  the  median  plane  o  the 
body  and  its  outer  end  about  reaches  the  mul-axillary 
line  "  (Quaiu)  (Figs.  31,  33,  and  34)._  It  possesses 
three  surfaces,  gastric,  renal,  and  phrenic,  well  shown 
in  Fi"  34. 

—Although  extremely  friable  in  structure, 
the  normal  spleen  is  not  very  fr.;.,uently  ruptured 
Its  connections,  indeed,  tc>nd  to  nnnunise  the  eUect« 
of  concussions  and  coutusions.    It  is  swung  up  by  ti.e 
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peritoneum,  rests  upon  the  elastic  costo-colic  fold,  and 
IS  protected  by  the  stomach  and  lungs  to  a  considerable 
extent.     When  the  spleen,  however,  is  enlarged,  it  is 
very  readdy  ruptured,  and  often  by  quite  insignificant 
violence.    Thus,  several  cases  have  been  recorded  of 
rupture  of  an  enlarged  spleen  by  muscular  violence. 
J^or  instance,  a  woman  ruptured  her  spleen  in  an 
attempt  to  save  herself  from  falling,  and  another  in 
sprmgmg  aside  to  avoid  a  blow.    The  patients  in  each 
instance  were  natives  of  India,  and  the  latter  case 
gave  rise  to  a  charge  of  homicide.    The  spleen  being 
extremely  vascular,  it  follows  that  ruptures  of  the 
viscus  are  usually,  but  not  necessarily,  fatal  from 
ha5morrhage.    It  is  well  to  note,  in  connection  with 
this  matter,  that  the  spleen  contains  most  blood 
during  digestion.     A  case  is  reported,  however,  of  a 
boy  who  met  with  an  accident  just  after  dinner,  and 
who  managed  to  walk  some  distance,  although  his 
spleen,  as  the  autopsy  revealed,  was  separated  into 
three   portions.    He   lived   some   days.    In  severe 
fractures  of  the  ninth,  tenth,  and  eleventh  ribs,  the 
spleen  may  be  damaged  and  lacerated. 

The  capsule  of  the  spleen  contains  muscular  tissue, 
and  must  possess  some  contractile  power.  This  fact 
may  serve  to  explain  cases  of  recovery  from  limited 
wounds  of  the  organ,  such  as  small  gunshot  wounds 
In  such  lesions  the  capsule  may  contract  and  greatly 
narrow  the  hole  in  the  viscus,  while  the  tract  of  the 
bullet  or  knife  mxy  become  filled  with  blood  clot,  and 
the  bleeding  thus  bn  stayed. 

The  spleen  may  be  greatly  enlarged  in  certain 
(lis<-ased  conditions.  The  hypertrophied  spleen  m;iy 
attain  such  dimensions  as  to  fill  nearly  the  whole 
abdomen,  and  m  one  case  a  cystic  tuniour  so  com- 
pletely occupied  both  iliac  fossa;,  that  it  was  mistaken 
tor  an  ovarian  cyst,  and  the  operation  for  ovaiiotoniy 
was  commenccfl.    It  is  said  that  the  enlarged  splee.i 
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in  its  earlier  stages,  encroaches  upon  the  thoracic 
cavity,  relatively  more  in  the  child  than  in  the  adult. 
This  is  explained  by  the  statement  that  the  costo-colic 
fold,  upon  which  the  spleen  rests,  is  much  more 
resisting  in  the  young  than  it  is  in  those  of  more 
mature  age. 

Extirpation  of  tlie  spleen  has  been  very 
successful  in  cases  of  abdominal  wounds  with  pro- 
trusion of  the  viscus.  It  has  also  been  performed 
with  good  results  in  many  cases  of  hypertrophied 
spleen.  The  operation  is  not  considered  justifiable  m 
cases  of  leucasmic  enlargement  of  the  organ,  it  having 
proved  invariably  fatal  in  such  instances.  In  cases  ot 
wounds  with  protrusion,  the  spleen-  is,  of  course,  re- 
moved through  the  wound.  In  other  instances  the 
incision  is  usually  made  in  the  middle  line,  the  most 
convenient  being  one  so  arranged  that  the  umbilicus 
corresponds  to  the  centre  of  the  cut.  Some  surgeons 
prefer  an  incision  along  the  outer  edge  of  the  left 
rectus  muscle.  The  viscus  is  then  slowly  pressed  out 
of  the  wound.  The  great  difficulty  is  with  the  gastro- 
siilenic  omentum,  which  has  to  be  divided  and  its 
vessels  secured.  In  drawing  out  the  spleen  t  iere  is 
much  risk  of  tearing  the  splenic  vessels,  especially  the 
vein.    Special  care  has  to  be  taken  to  avoid  damage 

to  the  pancreas.  ,    •    f  j. 

The  pancreas  lies  behind  the  stomach,  in  tront 
of  the  lirst  and  second  lumbar  vertebra^  It  crosses 
the  middle  line  on  a  level  with  a  point  about  three 
inches  above  the  umbilicus.  In  emaciated  subjects, 
and  when  the  stomach  and  colon  are  empty,  it  may 
sometimes  be  felt  on  deep  pressure.  It  is  ni  rela  ,on 
^v^th  many  most  imy^ortant  structures  but  piesu 
but  little  surgical  interest  (F,g.s  33  and  34)  It  h  , 
I  believe,  never  been  ruptured  alone,  and  it  could 
scarcely  be  wounded  ^vil]lout  the  wound  implicatmg 
other  and  more  important  viscera.    It  has  been  found 
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lierniatecl  in  some  very  rare  case.s  of  diaphragu.atic 
lierma,  but  never  alone. 

It  may  become  invaginated  into  the  intestine,  and 
portions  of  the  gland  have  sloughed  off  and  been 
passed  in  the  stools.     In  resections  of  the  pylorus 
and  spleen  it  is  undesirable  that  a  ligature  be  placed 
on  any  part  of  the  pancreas  during  the  operation, 
ihere  are  two  reasons  for  this  precaution  :  "  First  we 
_  know  that  after  ligature  of  the  parotid  (a  gland  of  like 
character  to  the  pancreas)  great  swelling  and  numer- 
ous small  abscesses  not  infrequently  form,  leadin- 
to  necrosis  of  portion  of  the  gland  ;  secondly,  there  is 
some  tear  that  (m  pyloric  resections)  the  secretion 
escaping  from  the  pancreas  may  dissolve  the  cicatrix 
ot  the  stomach  by  its  peptonising  properties  "  (Billroth) 
_     ihe  common  bile  duct  is  covered  by,  or  included 
in,  the  head  of  the  pancreas.    It  thus  happens  that 
m  carcinoma  of  this  part  of  the  gland  the  duct  may 
become  entirely  occluded  and  jaundice  result.     Or  the 
duodenum  and  even  the  colon  may  be  more  or  less 
ol«tructed  by  pressure,  or  the  neighbouring  vessels 
be  closed.  ° 

The  Kidney. 
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The  kidneys  are  deeply  placed,  and  cannot  be  felt 
and  distinctly  identi/icd  when  normal.  They  are 
most  accessible  to  prr.s.sure  at  the  outer  cLm;  of  the 
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erector  spinte,  just  below  the  last  rib.  The  right 
kidney  lies  about  three-quarters  of  an  inch  lower 
down  than  does  the  left ;  but  even  the  lower  end  of 
the  right  gland  barely  reaches  to  the  level  of  the 
umbilicus.  The  upper  end  of  the  left  kidney  is  on  a 
level  with  the  eleventh  dorsal  spine  behind,  the  right 
beina  a  little  lower  (Figs.  30  and  31).  The  inferior 
extremity  of  the  left  gland  is  about  two  mches  from 
the  iliac  crest,  that  of  the  right  about-  one  and  a 
quarter  inches.  The  hilus  lies  about  two  niches  fi-om 
the  middle  line,  and  is  opposite  to  the  gap  between  the 
first  and  second  lumbar  spines.  The  kidney  has  been 
reached  by  the  finger  when  the  entire  hand  has  been 
introduced  into  the  rectum,  but  the  procedure  has 
failed  to  prove  of  much  use  in  diagnosis. 

The  anterior  surface  is  but  slightly  covered  by 
peritoneum,  being  only  in  contact  with  that  membrane 
in  such  parts  as  are  not  in  relation  with  the  eel  ular 
tissue  at  the  back  of  the  colon  and  at  the  back  ot 
the  duodenum  or  pancreas.     The  external  border 
is  more  closely  in  connection  with  the  peritoneum, 
while  the  posterior  surface  is  quite  devoid  of  that 
membrane    (Figs.   34    and    35).      Riq^ture   of  _  the 
kidney  is   more  often   recovered   from  than   is  a 
like  lesion    of   any  other  of  the   more  commonly 
iniured  abdominar  viscera.    This  depends  upon  its 
extensive  non-peritoneal  surface,  whereby  the  extrava- 
sation of  blood  and  urine  that  follows  the  accident  is 
very  often  entirely  extraperitoneal.    The  gland  may 
be  readily  wounded  from  behind  or  from  the  loin, 
Avithout  the  peritoneum  being  injured.     ^\  hen  the 
spine  is  much  bent  forwards,  the  kidney  hes  m  the 
an^le  of  the  bend,  nt  a  part  where  the  flexion  of  the 
coiuran  is  the  most  acute.    In  extreme  flexion,  there- 
fore, of  the  spine,  it  may  be  squeezed  between  the 
ilium  and  the  lower  ribs.     Thus  k.maturia  is  no 
uucoinmon  after  injuries  to  the  back,  associated  m  ith 
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extreme  bending  of  the  spine  forwards,  as  when  a 
heavy  weight  falls  upon  the  bowed  shoulders. 

The  kidney  is  embedded  in  a  large  quantity  of 
loose  fatty  tissue,  and  suppuration  extending  in  this 
tissue  constitutes  a  j^e'rinephritic  abscess.  Such  an 
abscess  may  be  either  due  to  disease  of  the  kidney 
itself,  to  affections  of  the  adjacent  parts  (spine,  colon, 
etc.),  or  to  injuries.  The  pus  is  at  first  in  front 
of  the  quadratus  lumborum,  and  then  usually  makes 
its  way  through  that  muscle  or  through  the  lumbar 
fascia.  It  then  presents  itself  at  the  outer  edge  of  the 
erector  spiufe,  having  passed  between  the  adjacent 
borders  of  the  external  oblique  and  latissinius  dorsi 
muscles.  It  may,  liowevei-,  spread  into  the  iliac 
fossa,  or  extend  into  the  pelvis  along  the  loose 
connective  tissue  behind  the  descendmg  colon  and 
rectum,  or  open  into  the  colon  or  bladder,  or  even 
into  the  lung.  Most  rarely  of  all  does  it  perforate 
the  peritoneum.  Jienal  abscess  usually  opens  upon 
the  non-peritoneal  surface  of  the  gland.  It  may  open 
into  the  adjacent  colon.  In  one  case  a  renal  al»scess, 
due  to  stoiie,  paade  its  way  from  the  right  kidney  into 
the  pyloric  end  of  the  stomacli,  so  that  a  communi- 
cation was  established  between  those  two  organs. 
Movable  kidney. —The  kidney  is  fixed  in  position 
mainly  by  the  tension  of  the  peritoneum  that  passes 
over  it,  and  that  is  connected  with  the  fatty  tissue 
supporting  the  gland.  If  this  fatty  tissue  be  absorbed 
for  any  reason,  the  kidney  can  be  readily  moved  about 
and  displaced  in  the  subserous  tissue  ;  the  peritoneum 
at  the  same  time  becomes  lax,  and  the  gland  by  its 
own  M'eight  can  drag  still  further  upon  it.  IMorcovcr, 
a  laxity  of  the  perii'oneura  from  any  cause  may  loosen 
the  firm  connections  of  the  kidney,  and  allow  the 
oi-gan  to  become  more  niovable.  Tims,  the  movable 
kidney  is  often  met  with  in  badly  nourished  subjects 
and  especially  in  those  wiio  have  become  emaciated 
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by  disease.  It  is  far  more  common  in  women 
than  in  men.  In  tlie  former  sex  the  influence  of 
pregnancy  appears  to  have  especial  effect,  acting, 
probably,  by  dragging  npon  the  peritoneum,  and  by 
loosening  its  connections,  as  well  as  by  inducing,  after 
delivery,  a  general  laxity  of  the  abdominal  walls. 
The  movcxble  kidney  can,  of  course,  only  be  moved 
within  a  segment  of  a  cij-cle  whose  radius  corresponds 
to  the  length  of  the  renal  vessels,  and  its  displacement 
IS  seldom  considerable.  There  is  a  congenital  form  of 
movable  kidney  where  the  gland  is  suspended  in  a 
peritoneal  fold  of  its  own,  the  meso-nephron,  and 
where  the  renal  vessels  are  of  undue  length.  Such  a 
kidney  may  be  found  near  the  anterior  abdominal  wall. 

One  kidney  may  be  very  small,  and  the  other 
unusually  large.  Both  glands  may  be  situated  in  the 
pelvis,  or  the  two  kidneys  may  be  joined  together  by 
their  lower  ends  across  the  middle  line,  forming  a 
^'  horse-shoe  kidney,"  with  the  concavity  upwards. 
'J'here  may  be  only  one  large  kidney;  and,  lastly, 
cases  are  recorded  where  three  kidneys  have  been 
found. 

Operations  on  the  kijiney — {\)  Nephrotomy. 
Incision  into  the  kidney  for  exploration,  or  the 
evacuation  of  pus.  (2)  Nephro-litholomy.  Incision 
into  the  gland  for  the  removal  of  a  calculus.  (;3) 
Nephrectomy.  Removal  of  the  entire  orcan.  (4) 
Nephroraphy.  The  operation  of  securing  a  movable 
kidney  m  its  normal  position.  In  the  first,  second,  and 
fourth  operations  the  kidney  is  reached  tin'ough  the 
\om  by  an  obli(|ne  incision,  such  as  is  used  in  co'lotomy 
(page  .317),  the  cut,  however,  being  cai-i'ied  a  littio 
farther  backwards.  In  nephrectomy  a,  like  incision 
may  be  used.  Tiie  cut  is  carried  backwards  about 
one  inch  over  tlie  erector  spin.-e,  a,nd  a  part  of  the 
quadnihus  lumbornni  will  prol)a,l,ly  liavf.  to  be  divided, 
rlie  capsule  is  inci.sed  and  ["'ehxl' o(i;  tlie  gland  beiii'r 
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removed  from  within  its  capsule.  In  some  in- 
stances the  last  rib  has  been  resected  to  obtain 
more  space  for  the  operation.  This  can  be  done 
without  risk  to  the  pleura.  In  one  case  the  twelfth 
rib  was  rudimentary,  and  the  eleventh  rib  was  re- 
moved under  the  impression  that  it  was  the  twelfth. 
The  pleura  was  opened  and  death  ensued. 

When  the  kidney  is  free  from  its  capsule,  the 
structures  at  the  hilus  are  secured  en  masse  by  a  liga- 
ture. At  the  hilus  the  vein  lies  in  front,  the  artery 
and  its  branches  next,  and  the  ureter  behind  and  to- 
wards the  lower  part.  The  artery  is  about  the  size  of 
the  brachial,  and  usually  divides  into  four,  five,  or  six 
branches  before  it  reaches  the  kidney.  This  fact  must 
be  borne  in  mind  if  the  structures  at  the  hilus  are  sepa- 
rately secured.  The  vein  also  is  represented  at  the 
hilus  by  three  or  four  branches.  In  removing  large  renal 
f'rowths  an  abdominal  incision  is  advised,  the  cut  being 
made  either  along  the  corresponding  semilunar  line, 
and  on  a  level  with  the  diseased  mass,  and  in  the  linea 
alba.  The  abdominal  operation  of  coin-se  involves  an 
opening  into  the  peritoneal  cavity,  biit  it  has  the  advan- 
tao-es  of  greater  ease  and  rapidity  in  performance. 

°  The  ureters  are  strong  tubes  about  fifteen  inches 
lonc^  with  thick  muscular  walls,  and  are  placed  entirely 
behi'nd  the  peritoneum.  The  average  width  is  that  of  a 
goose-quill.  The  ureter  rests  from  above  downwards 
upon  (1)  the  psoas  muscle  and  the  genito-crural  nerve; 
(2)  the  common  iliac  vessels  on  the  left  side,  and  the 
external  iliac  vessels  on  the  right ;  (:^)  it  then  enters  the 
posterior  false  ligament  of  the  bladder,  and  so  reaches 
the  bladder  wall.  The  narrowest  part  of  the  tube  is 
the  portion  within  the  bladder  walls,  and  when  renal 
calculi  pass  along  the  ureter  they  are  often  arrested 
at  this  point.  The  urete.-s  permit  of  great  distension 
and  in  certain  cases  of  gradual  dilatation  they  have 
attained  a  width  equal  to  that  of  the  thumb  and  even 
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of  the  small  intestine.  SeveraJ  cases  are  recorded  of 
rupture  of  the  ureter  from  external  violence.  Wlien 
such  an  accident  occurs  a  large  urinary  collection 
usually  forms  behind  the  peritoneum,  which,  leading 
to  suppuration,  will  produce  a  fluctuating  tumour 
beneath  the  parietes. 

The  nerve  supply  of  the  abdominal  viscera. 
— Some  account  has  already  been  given  of  these  nerves 
and  their  communications  (page  296).  The  abdominal 
viscera  are  mainly  supplied  by  the  sympathetic  system 
through  a  series  of  remarkable  plexuses.  The  most 
important  of  these  is  the  solar,  from  which  is  more 
or  less  directly  dei'ived  the  nerve  supply  of  the 
stomach,  liver,  spleen,  kidneys,  suprarenal  cap.sule.s, 
panci'eas,  and  such  parts  of  the  intestine  as  ai-e.  in 
connection  with  the  superior  mesenteric  artery.  The 
solar  plexus  and  its  appendages  receive  the  splanchnic 
nerves  and  some  branches  from  the  vastus,  while  com- 
munications  fi'om  the  phrenic  go  to  the  hepatic  and 
suprarenal  plexuses.  It  may  be  well  understood  that 
an  impression  brought  to  bear  upon  nerve  centres  of 
such  extent  and  with  such  impoi'tant  relations  would 
produce  considerable  eftects.  These  eflects  we  see  in 
the  profound  collapse,  vomiting,  and  other  grave 
symptoms  that  attend  severe  injuries  to  the  viscera, 
and  especially  to  those  that  are  the  most  directly  asso- 
ciated with  these  large  centres.  The  descending 
colon  and  sigmoid  flexure  are  .supplied  by  the 
inferior  mesenteric  plexus,  a  cord  that  has  but  an 
indirect  connection  with  the  solar  plexus ;  and 
til  is  fact  may  servo  to  account  for  the  less  serious 
sym|)tonis  often  seen  in  strangulation  of  the  colon 
when  compared  with  a  like  Icisioii  of  tlie  small 
gut.  The  upper  part  of  tlu;  colon,  .'iltJioiigli  sup])lied 
by  the  superior  mesenteric  plexus,  is  only  siijiplicjd  by 
that  part  of  it  that  is  most  remote  from  Uic,  great 
centres,  and  it  is  a  conspicuous  fact  tlial,  the  nearer 
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the  lesion  is  to  the  stomach  the  graver,  other  things 
being  equal,  are  the  nervous  phenomena  produced. 
It  -would  appear  that  some  lesion  of  these  nerve 
plexuses  is  sometimes  active  in  producing  a  remark- 
able pigmentation  of  the  skin.  This  is  seen  in 
Addison's  disease,  a  disease  marked  by  a  general 
bronzing  of  the  surface,  and  usually  associated  with 
some  disintegration  of  the  suprarenal  capsules.  The 
very  dii-ect  relation  of  these  bodies  to  the  solar  plexus 
is  well  known.  In  pregnancy  also,  in  abdominal 
tuberculosis,  in  cancer  of  the  stomach,  and  in  liver 
diseases,  a  pigmentation  of  the  face  is  sometimes  seen, 
that  may  in  such  instances  be  probably  ascribed  to  a 
disturbance  of  the  great  abdominal  nerve  centres. 

In  some  diseases  of  the  liver  and  stomach,"  sympa- 
tlietic"  pains  are  complained  of  between  the  shoulders 
or  about  the  inferior  angles  of  the  scapulas.  These 
parts  are  supplied  with  sensation  by  the  fourth, 
Mth,  and  sixth  dorsal  nerves.  The  great  splanchnic 
cord  can  probably  explain  the  peculiar  seat  of  these 
]iains,  since  it  is  connected  on  the  one  hand  with  the 
plexuses  that  supply  the  stomach  and  liver,  and  on 
the  other  hand  with  these  very  dorsal  nerves  that  are 
distiibuted  about  the  lower  interscapular  space.  INIuch 
discussion  has  taken  place  as  to  the  cause_  of  the 
"  shoulder  tip  "  pain  often  complained  of  in  liver  ad- 
ments.  Some  imagine  that  the  pain  is  conducted 
along  the  hepatic  plexus  to  the  vagus,  thence  to  the 
spinal  accessory,  and  so  to  the  point  of  the  shoulder. 
Others  trace  "  it  from  the  liver  plexus  to  the 
phrenic,  thence  to  the  third  and  fourth  cervical  nerves 
(from  whence  the  phrenic  is  in  great  ]iart  derived), 
and  finally  to  those  branches  of  these  cervical  trunks 
that  go  to"  the  shoulder  tip  (tlie  acromial  branches).^ 

There  woidd  seem  to  be  but  little  connection 
between  a  disease  in  the  sigmoid  tlexure  and  a  pain  ni 
the  knee,  yet  in  cases  of  cancer  of  the  flexure,  and  m 
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instances  where  it  has  been  distended  with  freces,  such 
;.a  pain  has  been  complained  of.  The  pain  is  conveyed 
along  the  obturator  nerve,  which  lies  beneath  tlie 
■sigmoid  flexure,  and  could  be  readily  pressed  upon  by 
that  gut  when  diseased. 

The  blood-vessels  of  the  nbdomen  Some 

of  the  visceral  branches  of  the  abdominal  aorta  are  of 
large  size,  and  would  bleed  very  copiously  if  wounded. 
Thus,  the  cojliac  axis,  and  the  superior  mesenteric 
irtery,  are  as  large  as  the  common  carotid ;  the  splenic, 
hepatic,  and  renal  vessels  are  about  the  size  of  the 
arachial  ;  while  the  largest  part  of  the  inferior  mesen- 
:eric  trunk  has  dimensions  equal  to  those  of  the  ulnar 
:  irtery.  Aneurisms  of  the  aorta  are  especially  apt  to 
occur  at  the  cceliac  axis,  that  being  a  point  where  a 
lumber  of  large  brandies  are  abruptly  given  ofl",  and 
vhere  the  course  of  the  circulation  undergoes  in  con- 
iequence  a  sudden  deviation. 

When  it  is  remembered  that  the  lumbar  glands 
ie  about  the  vena  cava  and  iliac  veins,  it  will  be 
inderstood  that  great  enlargement  of  those  bodies 
nay  cause  oedema  from  pressure. 

A  number  of  minute  but  most  imjaortant  anasto- 
noses  exist  between  some  of  the  visceral  branches 
>f  the  abdominal  aorta,  and  certain  of  the  vessels 
upplied  to  the  abdominal  pariotes.  These  anasto- 
noses  arc  situ;i,ted  Ijchind  the  peritoneum,  and 
uostly  concern  such  viscera  as  have  a  fair  surface 
incovored  l)y  that  membrane.  Th(5  viscr.ral  branches 
hat  join  the  anastomoses  arc  derived  from  the  hepatic, 
onal,  and  suprarenal  artciries,  and  from  the  vessels 
upplying  the  lower  part  of  the  duodenum,  tlu;  pan- 
reas,  the  crccum,  and  tlie  ascending  and  descending 
egments  of  the  colon.  The  pnrldAiJ,  vessels  joining 
ath  the  above  are  derived  from  tlie  phrenic,  himbai^ 
io-lumbar,  lower  intercostal,  epigastr-ic,  and  circum- 
ex  iliac  ti-iinks.     \n  a  case  rietailed  by  Profcs.sor 
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Ohiene  {Journ.  Anat.  and  Phys.,  vol.  iiL)  the  cceliac 
'  axis  and  mesenteric  vessels  were  plugged,  but  blood  in 
sufficient  amount  to  supply  the  viscera  had  reached  the 
branches  of  these  arteries  through  their  parietal  com- 
munications. This  anastomosis  gives  an  anatomical 
demonstration  of  the  value  of  local  blood-lettmgs  and  of 
counter-irritants  in  inflammatory  affections  of  certain 
of  the  viscera,  and  also  a  scientific  basis  to  the  ancient 
practice  of  poulticing  the  loin  and  the  iliac  region  in  • 
nejohritis  and  in  inflammation  about  the  CEecum. 

Oases  have  been  recorded  of  communications 
between  the  external  iliac  vein  and  the  portal  vein. 
These  have  generally  been  effected  by  the  deep  epi- 
gastric vein  joining  with  a  pervious  umbilical  vein  in 
the  vicinity  of  the  navel. 

Thoracic  duct. — Some  six  cases  of  wound  of 
this  duct  have  been  reported,  the  injury  being  usually 
a  stab.  In  each  case  lymph  and  chyle  in  large 
quantities  escaped  from  the  wound.  In  one  instance 
the  duct  is  said  to  have  been  injured  by  a  bullet 
that  entered  just  below  the  left  scapula,  since  from 
the  wound  in  the  integuments  large  quantities  of 
lymph  escaped  freely.  The  duct  has  been  found  to 
have  been  obliterated,  and  that,  too,  without  produc- 
ing any  marked  symptoms  during  life. 


CHAPTER  XVIII. 

THE  PELVIS  AND  PERINEUM. 

The  iiicclia«ism  of  <lic  poU-is. — Besides 
forming  a  cavity  for  certain  viscera,  a  support  for 
some  abdominal  organs,  and  a  point  for  the  attachment 
of  the  lower  limb,  and  of  many  muscles,  the  pelvis 
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serves  to  transmit  the  weight  of  the  body  both  in  the 
standing  and  sitting  postures.     The  transmission  is 
efiected  through  two  arches,  one  available  for  the 
erect  position,  the  other  for  the  posture  when  sitting. 
The  sacrum  which  supports  the  spinal  column  is  the 
centre  or  keystone  of  both  these  arches.   When  stand- 
ing, the  arch  is  represented  by  the  sacrum,  the  sacro- 
iliac synchondroses,  the  acetabula,  and  the  masses  of 
bone  extending  between  the  two  last-named  points.  If 
all  other  parts  of  the  pelvis  were  to  be  cut  away  but 
these,  the  portions  left  would  still  be  able  to  support 
the  weight  of  the  body,  and  would  represent  in  its 
simplicity  the  arch  through  which  that  weiglit  is 
transmitted.    When  sitting  the  arch  is  represented  by 
the  sacrum,  the  sacro-iliac  synchondroses,  the  tubera 
ischii,  and  the  strong  masses  of  bone  that  extend 
between  the  two  last-named  parts.      Morris  terms 
these  two  arches  the  femoro-sacral  and  the  ischio- 
sacral.     On  examining  the  innominate  bone  it  will 
be  seen  that  its  thickest  and  strongest  parts  are  such 
as  are  situate  in  the  line  of  these.    "  When  very  con- 
siderable   strength    is  requisite  in    an   arch,  it  is 
continued  into  a  ring  so  as  to  form  a  counter-arch, 
or  what  is  called  a  tw  is  made  to  connect  together  the 
ends  of  the  arch,  and  thus  to  prevent  them  from 
starting  outwards.     By  these  means  a  portion  of  the 
superincumbent  weiglifc  is  conveyed  to  the  centre  of 
the  counter-arch,  and  Ijorne  in  w'liat  is  called  the  sine 
of  the  arch.    Tlie  body  and  liorizontal  rami  of  the 
pubes  form  the  tie  or  counter-arcli  of  the  femoro-sacral, 
and  the  united  rami  of  the  pubes  and  ischium  the  tie 
of  the  i.schio-sacral  arcli.     Thus  tlie  tics  of  both  arches 
are  united  in  front  at  tiic  .symphysis  pubis,  wliich,  like 
the  sacrum  or  keystone,  is  common  to  both  arches 
.  .  .  .  .    This  explains  how  it  is  that  so  much  strain 
is  made  upon  the  symjdiysis  when  any  increased  weight 
has  to  bo  supported  by  the  pelvis,  as  in  pregiumcy  ; 
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why  there  is  such  powerlessness,  with  inability  to 
stand  or  sit,  in  cases  in  which  this  joint  is  weakened 
or  diseased  ;  and  why  the  anterior  portion  of  the 
pelvis  yields  nnder  the  weight  of  the  body,  and 
becomes  deformed  in  rickets  and  mollities  ossium."  * 
The  pelvic  deformity  in  rickets,  it  may  be  here 
observed,  varies  greatly  according  to  the  age  at  which 
the  disease  sets  in,  and  the  usual  attitude  of  the  child 
when  it  becomes  affected.  The  deformity  sometimes 
produced  in  very  young  infants  has  been  ascribed 
to  muscular  contraction  (ilio-psoas,  erector  spina?, 
gluteus  medius,  etc.).  In  the  rickety  pelvis,  -par 
excellence,  the  two  acetabula  approach  one  another, 
the  anterior  part  of  the  pelvis  yields,  so  that  the 
symphysis  is  pushed  forward,  and  the  c&xiij  be- 
comes greatly  nan-owed  in  its  antero  -  posterior 
diameter.  In  severe  cases  the  anterior  arch 
may  practically  collapse,  and  the  horizontal  rami 
of  the  pubes  be  for  some  little  way  parallel  to  one 

another.  _  .     ,  ,,  . 

In  the  erect  attitude  the  pelvis  is  so  inclined  that 
the  plane  of  the  brim  of  the  true  pehds  forms  with  the 
horizon  an  angle  of  from  60°  to  65" ;  the  base  of  the 
sacrum  is  about  3f  inches  above  the  upper  border  of 
the  symphysis,  while  the  tip  of  the  coccyx  is  a  little 
hio-her  than  its  lower  border.  The  centre  of  gi-avity 
of  "the  whole  body  (adult)  is  at  a  spot  just  above  the 
sacro-lumbar  angle,  and  exactly  over  the  mid-pomt  of 
a  line  drawn  between  the  heads  of  the  femora.  J.  he 
obliquity  of  the  pelvis  materially  assists  in  breaking 
shocks,  and  in  distributing  forces  ap]ilied  from  below 
throughout  the  pelvic  ring.  In  modifying  the  oftect 
of  shocks,  also,  it  is  aided  by  the  arches  of  the  pelvis, 
and  by  the  bufler-likc  discs  of  cartilage  at  the 
symphysis  and  sacro-iliac  joints. 

•  ITem-y  Morris  on  "Tho  .Tointe,"  p.  110  where  a  most  vaUuible 
account  of  the  mecbiiuism  of  the  pelvis  will  bo  found. 
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Fractures  of  llie  pelvis.— From   .vhat  luis 
been  already  said,  it  may  be  surmised  tliat  the  weakest 
parts  of  tlie  pelvis  are  at  the  symphysis  and  the  sacro- 
iJiac  joints.    The  bones  of  these  parts,  ho^yever,  are  so 
very  trmly  knit  together  by  powerful  li^-aments  that 
It  IS  very  rare  for  these  articulations  to  give  Avay 
fracture  of  the  adjacent  bones  being  more  common 
I  lie  commonest  fracture  of  the  pelvis  is  in  the  weak 
counter  arch,  and  involves  the  rami  of  both  the  pubes 
and  the  ischium.  The  fracture  is  often  associated  with 
some  tearmg  of  ligaments  about  the  sacro-iliac  synchon- 
drosis, and  is  met  with  in  accidents  due  to  the  most 
varied  forms  of  violence.    This  last  remarkable  cir- 
cumstance IS  thus  explained  by  Tillaux.    If  the  pelvis 
be  compressed  in  («)  an  antero-posterior  direction,  the 
mam  brunt  of  the  force  comes  upon  the  weak  counter 
arch,  which  fractures  from  direct  violence.    The  force 
coritmumg,  tends  to  push  asunder  the  two  iliac  bones 
and  so  causes  rupture  of  the  anterior  ligaments  at  the 
sacro-ihac  joint.     If  the  force  be  applied  (h)  trans- 
versely, the  two  acetabula  tend  to  be  pressed  towards 
one  another,  the  counter  arch  becomes  more  bent  and 
ultimately   gives  way  by   indirect    violence.  'The 
riolence  continuing,  forces  the  two  ilia  towards  one 
another,  the  strain  then  falls  ujjon  the  sacro-iliac 
synchondrosis,  and  the  /)o.?<eWor  ligaments  of  that  joint 
are  apt  to  yield,  or  portions  of  the  bone  adjacent  to 
the  joint  are  torn  away.    In  cases  of  falls,  when  the 
patient  alights  upon  the  feet  or  ischial  tuberosities  it 
can  be  understood  how  in  many  instances  the  main 
arches  will  escape  injury  owing  to  their  great  stren-th 
while  the  counter  arch  becomes  fracturwl.     Any  part 
of  the  ,,elvis,  including  the  sacrun,,  mny  be  broken 
by  well-localised  direct  violence.    More  or  less  of  the 
Iliac  cro^t,  the  anterior  superior  and  posterior  superior 
4^ines,  have  been  knocked  ofi:     The  hrst^named  part 
may  be  separated  as  an  epiphysis.     It  joins  tiie  bono 
Y — 4 
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at  about  the  twenty-fourth  year.    In  one  case  the  an- 
terior inferior  spinous  process  was  torn  off  by  the  rectus 
muscle  during  the  act  of  running  a  race.    The_  os 
innominatum  has  been  broken  into  its  three  anatomical 
portions.    This  accident  cannot  take  place  after  about 
the  seventeenth  year,  since  by  that  time  the  Y-shaped 
cartilage   is    usually  fully  ossified,  and   the  three 
elementary  bones  are  firmly  united.     Before  such 
consolidation  occurs  abscess  in  the  hip  jomt  not  very 
infrequently  makes  its  way  through  the  cartilage  mto 
the  pelvis.    The  acetabulum  has  been  fractured,  and 
the  head  of  the  femur  driven  through  its  thinnest  part 
into  the  pelvis.    In   fractures  of   the   pubes  and 
ischium   the  bladder  has  been  torn  by  the  sharp 
frao-ments.    In  one  case  a  loose  piece  of  bone  that 
had  been  driven  into  the  bladder  became  the  nucleus 
for  a  stone.    The  urethra  and  vagina  also  have  beeii 
lacerated,  or  seriously  compressed  by  the  displaced 
bones.     In  fractures  of  the  sacrum  the  rectuui  has 
been  torn,  or  has  been  so  compressed  by  the  lower 
fragment  (which  is  almost  always  carried  forwards) 
as  to  be  nearly  closed. 

Special  pints  of  tlic  pclvis.-S)  siiplij  sis.- 
Separation  of  the  bones  at  the  symphysis  without 
fracture  has  occurred  from  severe  violence.  ^lalgaigne 
reports  three  cases  where  the  separation  was  brought 
about  by  muscular  violence  only,  by  extreme  action 
of  the  adductor  muscles  of  the  two  sides.  Ihe 
Sigaultean  operation  consisted  in  divuliug  the  sym- 
physis  pubis  in  cases  of  contracted  poivis,  with  the 
idea  of  obtaining  more  room  during  labour,  and  of  so 
avoidmg  Ca'sarian  section.  It  has  been  shown,  how- 
ever, that  to  gain  half  an  inch  in  the  an  ero-posterim 
diameter  the  bones  must  be  separated  to  the  ex  eu  o 
two  inches.  Such  a  sc-parat,on  involve^  laceratum  oi 
the  sacro-iliac  ligaments,  and  more  or  less  damage  lo 
the  attachments  of  the  pelvic  viscera. 
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The  saci-o-iliac  sycltoiidrosis  may  be  the  seat 
of  disease.    Normally,  there  is  no  movement  at  tins 
joint,  but  when  the  ligaments  are  softened  by  disease, 
and  effusion  occurs  between  the  opposed  bones,  somo 
movement  may  be  demonstrated.    As  this  joint  lies  m 
the  line  of  the  great  arches  of  the  pelvis,'  it  follows 
that  when  inflamed  much  pain  is  felt  in  the  part, 
both  when  the  patient  is  standing  or  sitting.  When 
abscess  forms  it  tends  to  come  forwards,  owing  to  the 
fact  that  the  anterior  ligaments  are  less  dense  tha-n 
the  posterior.     Having  reached  the   ])elvic  aspect 
of  the  joint,  the  pus  may  occupy  the  iliac  fossa,  or 
gam  the  ilio-psoas  sheath.      Or  it  may  follow  the 
lumbo-sacral  cord  and  great  sciatic  nerve  and  point  in 
the  thigh  behind  the  great  trochanter,  or  it  may  be 
guided  by  the  obturator  vessels  to  the  inner  side  of 
the  thyroid  foramen,  and  ultimately  appear  at  the 
mner  side  of  the  thigh.     The  abscess  may,  however, 
proceed  backwards,  and  point  over  the  posterior  a.spect 
of  the  joint. 

The  nerve  relations  of  this  joint  are  important. 
It  IS  supplied  by  the  superior  gluteal,  by  the  lumbo- 
sacral cord  and  first  sacral  nerve,  and  by  the  first  and 
second  posterior  sacral  nerves  (Morris).    The  lumbo- 
sacral cord  and  the  obturator  nerve  pass  over  the 
front  of  the  joint,  the  former  being  very  closely  con- 
nected with  the  articulation.    It  will  lie  understood 
from  these  relations  that  in  sacro-iliac  disease  pain 
IS  felt  over  the  sacral  region  (upper  sacral  nerves)  ;uiil 
ni  the  buttock  (gluterd  nerve).    Much  pain  is  also 
otten  comphiined  of   in  the  hip  oi-  kiu'cvjoint,  and 
along  the  mner  pari-  of  the  thi-I:  (ol,turator  ntu've). 
In  one  or  two  roporf-ed  cases  there  has  been  s(n'ere 
piuii  in  the  calf  nnd  back  of  the  tiiigh,  with  painful 
twitchings  in  the  muscles  of  those  parts  (lumbo- 
sacral cord  !i,nd  conneclion  with  great  sciatic  nerve). 
Didocalion  of  Ihi  sacrum  at  this  joint  i.s  prevented  bv 
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the  remarkable  double-wedge-shaped  outline^  of  the 
bone,  and  by  the  very  dense  ligaments  that  bind  it  m 
its  place.  The  thick  end  of  the  main  wedge  of  the 
sacrum  is  in  front,  and  therefore  the  strongest  liga- 
ments are  to  be  found  behind  the  bone,  as  if  to  pre- 
vent it  from  slipping  forwards,  or  from  becoming 
rotated  forwards  on  its  transverse  axis. 

Spina  bifida  This  term  refers  to  certain  con- 
genital malformations  of  the  vertebral  canal  associated 
with  the  protrusion  of  some  of  its  contents  in  the  form 
of  a  fluid  tumour.  The  malformation  usually  consists 
in  an  absence  of  the  neural  arches  and  spines  of  certain 
of  the  vertebrffi,  and  the  tumour  therefore  projects 
posteriorly.  Spina  bifida  is  most  common  m  the 
lumbo-sacral  region,  the  neural  arches  of  the  last 
lumbar  and  of  all  the  sacral  vertebrfB  being  absent 
Next  in  frequency  it  is  found  limited  to  the  sacral 
region.  It  is  rare  elsewhere.  (1)  The  membranes 
may  protrude  alone  {spinal  meningocele).  (2)  The 
membranes  may  protrude  together  with  the  spmal 
cord  and  its  nerves  {meningo -myelocele).  {6)  iiie 
membranes  may  protrude  with  the  cord,  the  central 
canal  of  which  is  dilated,  so  as  to  form  a  sac  cavity 
Isyrinqo-myelocele). 

The  menino-o-myelocele  is  the  most  common  torra. 
The  tirst-named  variety  is  rare,  the  last-named  very 
rare  When  the  cord  occupies  the  sac  it  usually 
adheres  to  its  posterior  wall,  the  nerves  running 
transversely  across  the  sac  to  reach  the  intervertebral 
foramina. 

"The  anatomy  of  spina  bifida  assumes  a  priinarj 
defect  of  development  of  the  mesoblast,  from  which 
the  structures  closing  in  the  vertebral  furrow  are  <le- 
veloped.  After  the  closure  of  the  neural  furrow  it 
would  appear  that  the  processes  of  mesoblast,  whu  li 
subsequintly  insinuate  themselves  between  tl>e  P"nii- 
tive  spinal  cord  and  its  overlying  epiblast,  are  foimed 
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in  an  insufficient  degree  to  meet  and  conil.ine  "  (Com- 
mittee of  the  Clinical  Society,  London,  1SS5). 

Sacro-coccysreai  tuiiioiirs — Tlie  sacro-coccy- 
geal  region  is  very  often  the  seat  of  congenital  tumours, 
soaie  of  tliem  of  such  a  shape  as  to  form  "  human 
tails  ;  •"'  and  to  this  part  of  the  pelvis  has  also  been 
found  attached  a  third  lower  limb  leading  to  the 
condition  known  as  "tripodism." 

Parasitic  fretuses  are  also  frequently  found  attached 
to  this  segment  of  the  spine.  In  n^any  of  the  instances 
of  attached  fcetuses  the  two  individuals  have  been  joined 
together  at  this  [)art  of  the  column.  Some  of  the  sacro- 
coccygeal tumours containepithelial  cysts  and  fragments 
of  skin,  muscle,  nerve,  bone,  cartilage,  and  mucous  mem- 
brane. These  strange  masses  spring  from  the  anterior 
]vart  of  tlie  coccyx,  between  it  and  the  rectum.  By  some 
they  are  supposed  to  arise  from  Luschka's  gland,  by 
others  (Sutton)  from  the  structures  known  to  embryo- 
logists  as  the  post-anal  gut  and  the  neurcntcric  passage. 

The  sacro-coccygea.!  .j«iait  may  be  dislocated 
or  diseasful.  In  either  alfection  great  pain  is  kept  up 
from  the  frequent  movement  of  the  part  by  the 
nuiscles  attached  to  the  coccyx  (the  gluteus  maximus, 
coccygeu.s,  levator  ani,  and  sphincter).  In  tho 
luxation  the  bone  may  project  into  the  rectum,  and 
thus  give  trouble.  The  joint  and  the  parts  about 
it  may  be  tlie  .seat  of  such  severe  neuralgia  ("coccygo- 
dynia")  as  to  rcipiire  excision  of  the  coccyx,  or  a  free 
division  of  the  structui'cs  that  cover  it  behind.  The 
joint  and  the  /ibi'ous  tissue  about  it  are  sup]ilied  by 
the  following  nerves  ;  the  posterior  divisions  of  the 
second,  thirrl,  and  fourtli  sacral,  and  the  anterior  and 
posterior  divisions  of  the  Hflh  sacral  and  coccygeal. 

The  tiiiiiiiosr  j>ails  of  os  ■iiiioitiigKiliini 
are  at  the  bottom  of  the  aajtabulum,  ajid  in  the  liullow 
of  the  wing  of  the  ilium.  In  the  latter  situation  the 
bono  lias  b(H.!n  successfidly  tivphiiiojd  for  iliac  abscess. 
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The  floor  of  tlie  pelvis  and  the  pelvic  fascia. 

— The  outlet  of  the  bony  pelvis  is  occupied  in  the 
recent  state  with  the  following  structvires  from  behind 
forwards  :  the  pyriformis,  the  sacro-sciatic  ligaments, 
the  coccygeus,  the  levator  aui,  and  the  triangular 
ligament  of  the  urethra.  These  form  the  floor  of  the 
pelvis.  The  three  structures  last  named  serve  to 
separate  the  pelvic  cavity  from  the  perineum. 

The  walls  and  floor  of  the  pehds  are  lined  by  a 
fascia,  the  pelvic  fascia,  of  which  a  brief  general 
description  may  be  given.  This  fascia  is  divided  into 
two  distinct  parts,  a  parietal  layer  and  a  visceral 
layer.  (1)  The  parietal  layer  begins  at  the  brim  of 
the  true  pelvis,  to  which  it  is  attached.  From  this 
attachment  it  passes  down  along  the  pehdc  wall,  forming 
a  lining  for  that  part,  covering  in  the  obturator  intei'nus 
muscle,  and  becoming  adherent  below  to  the  rami  of 
the  pubes  and  ischium,  and  to  the  tuber  ischii.  J\Iore 
posteriorly  it  gives  a  thin  covering  to  the  pyriformis 
muscle.  (2)  The  visceral  layer  comes  oS  from  the 
parietal  along  a  line  running  from  the  lower 
part  of  the  symphysis  pubis  to  the  ischial  spine. 
This  line  is  known  as  the  white  line,  and  corre- 
sponds to  the  origin  of  the  levator  ani  from  the  pelvic 
fascia. 

Starting  from  this  line  the  visceral  layer  passes 
down  into  the  pelvis  on  the  abdominal  surface  of  the 
levator  ani,  and  attaches  itself  to  all  the  pelvic  viscera 
with  which  it  comes  in  contact,  forming  fibrous  expan- 
sions or  "ligaments,"  that  serve  to  hold  the  viscera  in 
place.  Wore  there  no  pelvic  viscera,  this  layer  of 
the  fascia  would  be  continued  evenly  across  the  pelvic 
floor  from  one  side  to  the  other,  just  as  tlie  subperi- 
toneal fascia  is  continued  over  the  under  surface  of 
tlie  diaphragm.  Having  given  "  rellections  "  to  the 
p(!lvic  organs  tlie  visceral  layer  passes  on,  and,  covernig 
the  opposite  levator  nmscle,' ends  at  the  opposite  wlnto 
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line.  This  visceral  layer  is  usually  knovm  as  the 
recto-vesical  fascia. 

As  regards  the  parietal  division,  it  will  be  seen 
that   that   part   of    it   above    the   origin   of  the 
visceral  layer  (i.e.,  above  the  white  line)  is  in  the 
pelvic  cavity,  while  that  part  below  the  line  is  in  tlie 
perijieum.    To  this  lower  segment  the  name  obturator 
fascia  is  commonly  given.    Now,  the  peritoneum  lines 
some  part  of  the  pelvic  floor,  and  covers  a  great  part 
of  the  pehdc  viscera.    Between  this  peritoneum  and 
the  visceral  layer  of  the  pelvic  fascia  is  a  good  deal  of 
loose  connective  tissue.    Inflammation  may  be  set  up 
\n  this  tissue,  may  spread  readily  in  it,  and  may 
of  course  lead  to  suppuration.     Such  suppuration 
will  be  limited  to  the  pelvic  cavity,  and  will  be 
liindered  from  escaping  from  that  cavity  by  the  pelvic 
fascia.    Inflammations  of  any  extent  so  located  are 
included  under  the  term  pelvic  cellulitis.  Suppura- 
tion, therefore,  above  the  visceral  layer  of  the  ]ielvic 
fascia  will  be  limited  to  the  pelvic  cavity,  wliile  tliat 
below  the  fascia  will  be  limited  to  the  perineum,  to 
either  the  urethral  or  the  anal  segment  of  that  di.strict. 
Thus  it  will  be  soon  that  the  pelvic  fascia  is  of  much 
surgical  importance.    Wounds  through  the  perineum 
that  involve  this  fascia  will  he  serious,  in  that  tliey 
will  open  up  the  Joaso  tissue  on  the  pelvic  aspect  of 
the  fascia  in  which  inflamma,tion  so  ivadily  spreads, 
whihj  unh;ss  the  fascia  bo  wounded  tlie  pelvic  cavity 
cannot  be  said  to  have  been  ojxmod. 

TJie  fascia  is  so  reflected  upon  tlie  viscera  tliat  certain 
parts  of  them  arc  excluded  by  the  attaclnnonts  of  ilie 
meml>i-aiie  from  tlio  pelvic  cavity.  Tiio  pa)'ts  so  ex- 
cluded are  the  following  :  the  prostate,  the  neck  of  tlio 
bladder,  all  that  ].art  of  the  base  of  the  1,1, elder  that 
is  between  the  seminal  vesicles,  the  seminal  vesic^lcs 
themselves,  and  about  the  last  two  and  a  half  or 
three   inches  of   the   rectum.      On   tlu!   side  of  the 
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rectum  the  fascia  reaches  the  level  of  a  line  drawn 
from  the  top  of  the  seminal  vesicles  to  the  middle  of  the 
fifth  piece  of  the  sacrum.  In  the  middle  line  it 
reaches  a  point  some  little  way  below  the  recto- 
vesical cul-de-sac  of  the  peritoneum.  These  excluded 
portions  of  the  various  viscera  may  be  wounded 
without  the  pelvic  cavity  being  opened  up,  and 
suppuration  spreading  from  them  would  tend  to 
spread  towards  the  perineum,  and  not  into  the  pelvis. 
Pelvic  cellulitis,  to  use  the  term  in  the  strict  sense, 
means  inflammation  of  the  connective  tissue  between 
the  pelvic  fascia  and  the  peritoneum.*  This  connec- 
tive tissue  is  chiefly  situated  between  the  anterior 
wall  of  the  bladder  and  the  pelvis,  about  the  base  and 
neck  of  the  bladder,  between  the  latter  viscus  and  the 
rectum  ;  and  in  the  female,  between  the  layers  of  the 
broad  ligament  and  about  the  lower  part  of  the 
uterus  and  commencement  of  the  vagina.  All  this 
connective  tissue  is  continuous,  and  inflammation  in 
one  part  of  it  may  spread  to  the  other  parts.  In 
women  the  mischief  is  often  found  between  the  folds 
of  the  broad  ligament,  or  in  the  hollow  between  the 
uterus  and  the  rectum.  As  may  be  supposed,  tlie 
abscess  formed  in  such  cases  tends  to  mount  up  in  the 
pelvis,  being  unable  to  escape  below,  and  usually 
points  in  tlie  inguinal  region.  It  may,  however,  open 
into  one  of  the  pelvic  viscera  or  into  the  peritoneum, 
but  both  these  terminations  are  rare.  Out  of  thirty- 
seven  cases  of  puerperal  pelvic  cellulitis  with  suppu- 
ration, twenty-four  burst  externally,  and  for  the  most 
part  in  the  inguinal  region  (McClintock). 

It  should  be  borne  iir  mind  that  the  hlood-vesseh 
of  the  pelvis  are  i)laced  on  the  peritoneal  aspect  of  the 
fascia.  The  branches  of  tlie  internal  iliac  artery, 
therefore,  that  leave  the  pelvis,  escape  by  piercing  that 

*  CliniciiUy  the  term  pelvic  cellulitis  includes  also  pelvic  peri- 
tonitis, ajid  often  iullauamation  oi  one  or  other  of  tue  viscera. 
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membrane.  The  obturator  artery  is  an  exception  to  this 
rule,  since  it  passes  over  the  upper  border  of  the 
parietal  pelvic  fascia  (Cunningham).  The  nerves  in 
the  pelvis  lie  behind  or  outside  the  fascia,  and,  there- 
fore, the  pelvic  vessels  and  the  pelvic  nerves  are, 
excepting  the  obturator,  separated  from  one  another 
by  this  liiyer  of  tissue. 

The   male  pcriiieum.  —  The  perineum   is  a 
lozenge-shaped  space  bounded  by  the  symphysis,  the 
rami  of  the  pubes  and  i.schia,  the  ischial  tuberosities, 
the  great  sacro-sciatic  ligaments,  the  edges  of  the  two 
great  gluteal  muscles,  and  the  coccyx.    A  transverse 
line  drawn  across  the  space  between  the  anterior  ex- 
tremities of  the  tubera  ischii,  and  just  in  front  of 
the  anus,  divides  the  perineum  into  two  parts.  The 
anterior  part  forms  nearly  an  equilateral  triangle, 
measuring  about  three  and  a  quarter  inches  on  "all 
sideri.^  It  is  called  the  urethral  triangle.   The  posterior 
part  is  also  somewhat  triangular,  contains  the  rectum 
and  ischio-rectal  fossa,  and  is  called  the  anal  triangle. 
The  whole  space  measures  about  three  and  a  half  inc"]ie.= 
from  side  to  side,  and  aljont  four  inches  from  before 
backwards  in  the  middle  line.    Tlie  average  antero- 
posterior diameter  of  tlie  pelvic  outlet  in  the  male 
averages  three  and  a  quarter  inclies.     Tliis  measure- 
ment in  the  undissected  subject  is  increased  to  four 
inches  liy  the  curving  of  the  suiface.    The  average 
transverse  diameter  of  the  male  pelvic  outlet  is  three 
and  a  half  inches,  and  corresponds  to  th('  mea,suremejit 
of  the  perineum  above  given. 

'I'lie  bf.ny  framework  of  th(>  pn-innum  can  be  felt 
more  or  less  distinctly  all  i-ound,  aiul  in  tliin  subjects 
the  great  sacro-sciatic  ligaments  can  be  made;'  out 
beneath  tlie  great  gluteal  muscle.  The  anus  is  in  the 
niiddle  line  beUveen  the  tubera  isehii,  its  centre  being 
about  one  and  a  half  inches  from  the  ti])  of  the 
coccyx.     'J'he  vv/y///^,  a  central  mark  or  I'idgi'  in  tho 


3/8 


Surgical  Ar plied  Anatomy.  [Chap.  xvm. 


skin,  can  be  followed  from  the  anus  along  the  middle 
line  of  the  perineum,  scrotum,  and  penis.    No  vessels 
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Pig  3fi.-The  Male  Perineum.    (Aflcr  Riidiuger.) 
lIluUc  An^ry! I'rnncl.  of  B.n.ll  sciatic  nerve. 

cross  this  line,  and,  therefore,  iu  making  incisions 
into  the  peri.unun  this  li-^e  is  always  chosen  wlu  n 
possible.  In  the  middle  line,  nn.hvay  between  the 
centre  of  the  anus  and  tlie  spot  wliere  the  scrotum  jonis 
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the  perineum,  is  the  central  point  of  the  perineum. 
The  two  transverse  perineal  muscles,  the  accelenxtor 
urinre,  and  the  sphincter  ani  meet  at  this  point,  which 
also  corresponds  to  the  centre  of  the  inferior  edge  of 
the  triangular  ligament.  The  bulb  is  just  in  front  of 
it,  as  is  also  the  artery  to  the  bulb,  and  in  lithotomy, 
therefore,  the  incision  should  never  commence  in 
front  of  this  spot. 

The  perineal  space  is  separated  from  the  pelvic 
cavity  by  the  levator  ani  muscles  and  recto-vesical 
fascia,  as  already  mentioned.  The  depth  of  the  perineum 
means  the  distance  between  the  skin  ajid  the  pelvic 
Hoor.  This  depth  depends,  to  a  great  extent,  upon  the 
amount  of  fat  under  the  integument.  It  varies 
considerably  in  different  parts,  measuring  from  two  to 
three  inches  in  the  hinder  and  outer  parts  of  the 
jierineum,  and  less  than  one  inch  in  the  anterior  parts 
of  the  .space. 

The  ii^cliio-rcctal  fossa  is  of  pyramidal  shape, 
its  apex  being  at  the  white  line,  and  its  base  beijig 
formed  by  the  skin  between  the  anus  and  the  ischial 
tuberosities.  It  measures  about  two  inches  from  be- 
fore l)ack,  one  inch  from  side  to  side,  and  is  between 
two  and  three  inches  in  depfcjj.  Its  boundaries  are:  on 
tlic  ouUr  side,  the  obturator  internus  muscle  covered 
by  the  parietal  layer  of  the  pelvic  fascia;  on  tJie  inner 
side,  the  levator  ani,  covered  by  the  anal  fascia;  in 
jront,  the  base  of  the  triangular  ligament  and  tlie 
triiusvcr.sus  pcrinei  muscle;  and  hnliind,  the  gluteus 
niaximu.s,  great  sacro-sciatic  liganumt,  and  coccygeus. 
Tlie  jiudic  vessels  and  nerves  arr;  on.  the  outer  wall, 
emliedfled  in  the  fascia  over  tlie  obturator  muscle,  and 
are  placed  about  one  and  a  half  inches  above  tlie  lower 
border  of  tlie  tuliera  ischii. 

The  pai-t  of  tlic  i-ectum  which  occujiies  the  .space 
between  thf;  two  fossre  is  supported  Ijy  tlio  levatores 
am,  fxtcnial  sphincter,  and  recto-vesical  fii.scia.  lis 
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lateral  wall  is  exposed  for  a  distance  of  nearly  three 
inches,  its  posterior  wall  for  about  an  inch  (Quain). 
The  fossa  is  occnpied  by  a  mass  of  fat  wliich  affords 
to  the  rectum  the  support  of  an  elastic  cushion.  This 
fatty  tissue  is  badly  supplied  with  blood,  and  this  fact, 
in  addition  to  the  dependent  situation  of  the  part,  and 
its  exposure  when  the  patient  sits  upon  damp,  cold 
seats,  etc.,  leads  to  abscess  being  very  frequent  in  the 
space  {ischio-rectcd  abscess).  These  abscesses  are  hem- 
med in  on  all  sides,  soon  fill  the  fossa,  and  then  tend 
to  discharge  themselves  in  the  two  directions  where 
the  resistance  is  least,  viz.,  through  the  skin  and 
through  the  wall  of  the  rectum.  When  this  double 
discharge  of  the  abscess  has  taken  place,  a  complete 
fistula  in  ano  is  established.  It  is  well  to  note  that  in 
all  fistula;  in  ano  the  opening  into  the  rectum  is  nearly 
always  within  half  an  inch  of  the  anus.  An  opening 
into  the  bowel  higher  up  is  resisted  by  the  attachment 
of  the  levator  ani,  by  the  anal  fascia  and  by  the  recto- 
vesical fascia. 

Crossing  the  space  obliquely  from  its  hinder  part 
to  the  anus  are  the  external  hemorrhoidal  vessels 
and  nerves ;  crossing  the  anterior  and  outer  corner 
of  the  fossa  are  the  perineal  vessels  and  nerves, 
and  about  the  posterior  border  of  the  space  are  the 
fourth  sacral  nerve  and  some  branches  of  the  small 
sciatic  nerve.  It  will  be  readily  understood,  therefore, 
that  ischio-rectal  abscesses  are  associated  usually  with 
extreme  sulfering  until  they  are  relieved.  The  most 
severe  pain  is  probably  due  to  the  stretchiiig  of  the 
external  lucmorrhoidal  nerve  by  the  abscess  as  it 
progresses  towards  the  surface.  In  opening  an  abscess 
in  the  fossa  the  main  structures  to  avoid  are  the 
rectum,  the  pudic  and  external  hamiorrhoidal  vessels. 

Auinsi.— (5'ee  paragraph  on  the  Rectum.) 

The  iirollii-al  Iriaii^le.— The  skin  of  tlie  peri- 
neum between  the  anus  and  the  scrotum  is  thin,  and 
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shows  very  readily  any  extravasations  of  blood  that 
may  form  beneath  it.  The  sniDerficial  fascia  is  divided 
into  two  layers,  of  which  the  more  superficial  is  quite 
unimportant,  and  contains  what  little  subcutaneous 
fat  exists  in  tJiis  part. 

The  deeper  layer,  known  as  the  perineal  fascia  or 
fascia  of  CoUes,  is  attached  on  either  side  to  the  rami 
of  the  pubes  and  ischium,  and  behind  to  the  base  of 
the  triangular  ligament.   In  front  it  becomes  continuous 
with  the  dartos  tissue.    This  fascia,  therefore,  by  its 
attachments  forms  with  the  triangular  ligament  a  well- 
isolated  aponeurotic  space,  containing  the  bulb  with 
all  that  part  of   the  spongy  urethra  Ijetween  the 
triangular  ligament  and  the  attachment  of  the  scrotum, 
the  penile  muscles,  the  transverse  perineal  muscles, 
vessels,  and  nerves,  and  the  perineal  vessels  and  nerves. 
When  extravasation  of  urine  follows  upon  a  rupture 
of  the  part  of  the  urethra  above  named,  the  course  of 
the  escaping  fluid  is  directed  by  the  fascia  of  Colles. 
It  fills  the  aponeurotic  space,     it  is  unable  to  gain  to 
ischio-rectal  fossa  on  account  of  tlie  attachment  of  the 
fascia  to  the  ti-iangnlar  ligament.    'J'ho  lateral  attach- 
ments of    this  membrane  prevent  the    urine  from 
passing  into  the  thighs.     It  is,  therefore,  guided  into 
the  scrotum,  and   tliere   finds   itself   beneath  the 
dartos  tissue.     It  distends  the  scrotal  ti.ssues,  and 
then  mounts  up  on  to  tlic  abdomen  through  the  gap 
left  I-etwcen  the  symphysis  pubis  and  puiiic  si')iiio 
(p.i.ije  289).    It  must  be  remembered  that  the  f;i,scia 
of  Colles,  the  dai-tos  tissue,  and  the  dee[)er  layer  of 
the  superficial  fascia  of  the  abdomen,  are  continuous, 
and  mei'ely  rein-esent  diflerent  parts  of   the  same 
structure.       Pus  or  blood  within   this  aponeurotic 
sjiaco  woidd  follow  the  same  course  if  the  effusion 
were   oxteusivo   enough.      The  pain   occasioned  ),y 
such   effusion  can  be  understoorl  when  it  is  noted 
that  the  three  chief   sensory  nerves  of  tliiK  region 
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(the-  three  long  scrotal  nerves)  are  included  Avitbin 
the  space. 

The  triangiilar  ligament  has  a  depth  of  about 
one  and  a  half  inches  in  the  middle  line,  and  is  formed 
of  two  layers,  of  which  the  posterior  is  derived  from 
the  pelvic  fascia.  The  membranous  urethra,  surrounded 
by  the  compressor  urethrre,  lies  between  the  two  layers, 
and  runs  about  one  inch  below  the  symphysis,  and 
about  three-quarters  of  an  inch  above  the  central  point 
of  the  perineum.  The  artery  to  the  bulb  passes  in- 
wards between  the  two  layers  about  half  an  inch  above 
the  base  of  the  ligament  and  one  inch  and  a-half  m. 
front  of  the  anus.  The  dorsal  vein  and  the  terminal 
part  of  the  pudic  artery  and  nerve  pierce  the  anterior 
layer  of  the  ligament  about  half  an  inch  below  the 
symphysis.  In  uncomplicated  rupture  of  the  mem- 
branous urethra,  the  urine  extravasated  would  be 
limited  to  the  space  beween  the  layers  of  the  ligament, 
until  subsequent  suppuration  had  made  a  way  for  it  to 
escape.  When  extravasation  occurs  behind  the  trian- 
gular ligament,  the  effusion  barely  escapes  the  pelvic 
cavity,  and  usually  by  following  the  rectum  gains  the 
anal  part  of  the  perineum. 

Just  beyond  the  triangular  ligament  is  the  pro- 
state, surrounded  by  its  capsule,  and  the  prostatic 
venous  plexus.  In  dissecting  down  from  the  surface 
to  the  prostate,  we  meet,  as  Cunningham  has  well 
pointed  out,  alternate  strata  of  fascial  and  muscular 
tissue,  forming  seven  layers  in  all,  viz.  :  (1)  Superficial 
fascia ;  (2)  superficial  perineal  muscles  :  (3)  triangular 
ligament  (ant.  layer)  ;  (4)  compressor  urethra3  muscle  ; 
(5)  triangular  ligament  (post,  layer)  ;  (6)  levator  ani 
muscle  ;  (7)  capsule  of  prostate. 

I.siloral  HlliotOEM.v. — first  inchion  is  from 
two  to  tiiree  inches  in  length,  is  commenced  just  to 
the  left  of  the  middle  Hue  and  just  behind  tlie  central 
point  of  the  perineum,  i.e.,  about  one  and  a  quarter 
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inches  in  front  of  the  anus.  The  incision  is  carried 
downwards  and  outwards  into  the  left  ischio-rectal 
fossa,  and  ends  at  a  point  between  the  tuber  ischii  and 
posterior  part  of  the  anus,  and  one-third  nearer  to  the 
tuberosity  than  to  the  gut.  In  the  early  part  of  this 
incision  the  staff  may  just  be  touched,  as  it  lies  in  the 
membranous  uretJira,  the  incision  becoming  more  and 
more  shallow  as  the  knife  is  withdraAvn.  The  parts  cut 
in  the  first  incision  are  :  (1)  Skin  and  superficial  fascia; 
(2)  transverse  perineal  muscle,  artery  and  nerve;  (3)  the 
lower  edge  of  the  anterior  layer  of  the  triangular 
ligament ;  (4)  the  external  hcemorrhoidal  vessels  and 
nerve. 

In  the  second  incision  the  knife,  guided  by  the  fore- 
finger of  the  left  hand,  is  passed  upwards  behind  the 
triangular  ligament,  is  engaged  in  the  groove  on  the 
staff  as  it  lies  in  the  membranous  urethra,  and  then, 
having  its  edge  turned  towards  the  left  tuber  ischii,  is 
steadily  carried  along  the  groove  into  tlie  l)ladder.  In 
this  incision  the  jjarts  divided  are :  (1)  Membranous  and 
prostatic  portions  of  urethra  ;  (2)  posterior  layer  of  tri- 
angular ligament;  (3)  compressor  uretimo;  (4)  anterior 
fibres  of  levator  ani  and  left  lateral  lobe  of  prostate. 
Tiie  finger  is  tlien  introduced  along  the  staff  into  the 
bladder,  the  staff  is  removed,  and,  the  forceps  being 
inserted,  tlie  stone  is  extracted,  traction  being  made  in 
the  jiroper  axis  of  the  pr;lvis. 

J'ar/s  the!,  nuiy  he  iroiindeAL  —  («)  In  the  first  in- 
cision :  (I )  the  bulb,  or  tlie  artery  to  the  bulb.  'I'hese 
parts  can  be  avoided  l)y  commencing  the  incision  well 
bel  lUid  the  ''ceiitvai  point,"  and  by  causing  I  he 
holder  of  the  stalf  to  draw  it,  the  scrotum,  and  the 
penis  well  up.  The  staff  should  l)e  Ii<'ld  as  close; 
up  niidr'r  the  pubcs  :is  possibh^.  The  biilb  is  very  sni.-dl 
in  chililrr.i),  large  in  adults,  and  1,-irgcst  in  old  men. 
(2)  The  rcf.'l.uni  may  Ite  cut  if  mnch  distended,  oi-  if 
the  infision  be  m.ide  too  vertic;i,l  or  r;inii'd  too  far 
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back.  In  all  cases  the  gut  should  be  well  emptied  by 
enema  before  the  operation.  (3)  The  pudic  vessels 
can  hardly  be  wounded  unless  the  incision  is  very 
carelessly  made,  and  the  knife  carried  almost  against 
the  bone  as  it  is  being  withdrawn.  (6)  In  the  second 
incision  the  knife  may  be  passed  beyond  the  prostate, 
and  may  so  incise  the  visceral  layer  of  the  pelvic 
fascia  as  to  open  up  the  pelvic  cavity.  It  will  be 
understood  that  the  lateral  lobe  of  the  prostate  may 
be  cut  freely  without  this  cavity  being  endangered. 
The  gland  is  enveloped  by  the  pelvic  fascia,  but  the 
incision  made  into  the  prostate  is  well  below  the  su- 
perior reflection  of  the  membrane.  The  incision  in  the 
neck  of  the  bladder,  therefore,  must  be  strictly  limited 
to  the  jDrostate.  The  prostatic  plexus  of  veins  cannot 
avoid  being  wounded^  The  left  ejaculatory  duct 
w^ould  be  cut  if  the  prostatic  incision  be  carried  too 
far  backwards. 

In  children  the  pehds  is  relatively  narrower  than 
in  the  adult,  the  bladder  is  more  an  abdominal  than 
a  pelvic  organ,  and  the  neck  of  the  bladder,  therefore, 
is  high  up.  The  viscus,  moreover,  is  very  movable, 
and  has  less  substantial  attachments  than  has  the 
adult's  bladder.  It  thus  happens  that  in  forcing  the 
finger  into  the  bladder  after  the  second  incision,  the 
viscus  has  actually  been  torn  away  from  tlie  urethra. 
In  children  the  prostate  is  rudimentary,  and  thus  more 
of  the  actual  neck  of  the  bladder  itself  has  to  be  cut. 
From  the  small  size  of  this  gland,  also,  it  happens  that 
in  some  cases  the  knife  has  passed  too  far  beyond  the 
prostatic  area,  and  has  opened  u})  the  ]ielvic  fascia.  In 
children  also  the  peritoneum  descends  lower  on  the 
posterior  surface  of  the  Ijladder,  and  may  l)e  wounded 
by  a  careless  operator. 

IT84>«1i:iJi  litlioloiny.  —  In  this  operation  the 
knife  is  entered  in  the  middle  line,  just  in  front  of  the 
anus.    The  staff  has  a  central  groove,  and  the  point  of 
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the  knife  should  hit  tho  ui.struineiit  as  near  as  possible 
to  the  apex  of  tlie  prostate.  As  the  knife  is  witlidrawn, 
the  whole  of  the  membranous  urethra  is  incised,  and 
a  ^yound  made  in  the  median  raphe  of  about  one  inch 
and  a  quarter  in  length.  The  incision  is  made  by- 
cutting  upwards.  A  probe  is  then  introduced  into  the 
bladder,  and,  the  stafl'  being  removed,  the  finger  is 
jiassed  into  that  viscus  by  steady  dilatation  of  the 
parts,  with  some  laceration  of  the  ]jrostate.  The  object 
in  this  operation  is  to  enter  the  bladder  with  the  least 
amount  of  cutting,  and  by  dilatation  rather  than 
incision. 

Farts  divided.~{\)  Skin  and  superficial  fascia; 
(2)  sphincter  ani ;  (3)  central  point  of  perineum  ;  (4) 
lo  wer  border  of  triangular  ligament )  (5)  whole 
length  of  membranous  urethi-a  ;  (6)  couipressor 
uretlirjB. 

Advantages. — (1)  The  bleeding  is  much  less  than 
in  the  lateral  operation,  the  slight  vascidarity  of  the 
raphe  being  well  known.  (2)  The  pelvic  fascia  is  much 
less  likely  to  be  wounded  if  the  bladder  be  entered  by 
dilatation  rather  tlian  by  incision,  as  in  the  lateral 
procedure. 

DiHadvantaf/es — (1)  The  bulb  is  in  great  risk  of 
being  wounded.  It  must,  however,  be  noted  that 
wounds  of  the  bulb  in  the  middle  line  do  not  bleed 
readily,  as  a  rule.  (2)  The  amount  of  space  obtained 
for  the  removal  of  the  .stone  is  very  slight.  (3)  In 
children  the  operation  in  its  integrity  is  scarcely  |)os- 
sible,  since  the  prostate  is  cpiito  rudimentary,  and  (Jie 
siiglit  attachments  of  the  ])arts  are  such,  that,  in  using 
forcilde  dilatation,  the  bladder  may  readily  bo  torn 
from  the  urethra.  If  the  incision  i)e  made  upward.s, 
and  one  finger  be  retained  in  the  rectum,  the  risk  of 
wounding  the  gut  is  not  groat. 

In  litiiotomy,  a,nd  in  other  ojierations  foi-  reaching 
the   neck  of   tlic   bladder  through   the  perineum, 
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sliould  be  remembered  that  the  bladder  lies  at  a  depth 
of  from  two  and  a  half  to  three  inches  from  the  surface 
when  the  body  is  in  lithotomy  position. 

Suprapubic  lithotomy.  —  This  operation  has 
been  revived  of  late  years,  and  is  especially  advised  in 
cases  of  large  stones,  and  in  male  children,  if  lithotrity 
is  conti'a-indicated,  to  avoid  the  large  wound  in  the 
l^rostatic  region.  In  order  to  bring  the  summit  of  the 
bladder  well  above  the  symphysis,  both  bladder  and 
rectum  are  dilated.  Into  the  former  viscus,  tepid 
water  or  boracic  lotion  is  injected.  It  is  foimd  that 
in  the  adiUt  eight  to  ten  ounces  is  sufficient  to  ensure 
the  desired  distension.  The  rectum  is  dilated  by 
means  of  a  soft  rubber  bag.  The  gut,  when  thus  dis- 
tended, puslies  forwards  the  bladder,  and  gives  it  a 
firm  basis  upon  which  to  rest.  In  the  adult  from  ten 
to  fourteen  ounces  is  usually  introduced  into  the  bag. 
Without  the  rectal  bag  the  bladder,  distended  by  in- 
jection, would  sink  down  towards  the  pelvic  floor.  An 
incision,  some  three  inches  in  length,  is  made  imme- 
diately above  the  symphysis  in  the  median  line.  The 
bladder  is  exposed  below  the  peritoneum,  is  drawn 
forwards  by  a  hook,  and  opened. 

The  bladtler. — When  empty  the  bladder  is 
flattened  and  of  triangular  outline,  and  lies  against 
the  anterior  wall  of  the  pelvis.  The  empty  bladder 
may  be  found  in  one  of  two  conditions  (us  demon- 
strated by  Dr.  Hart  in  the  adult  female  bladder).  It 
may  be  small,  oval,  and  Arm,  with  its  upper  wall 
convex  towards  the  abdomen.  In  vertical  antero- 
posterior section  the  urethra  forms  witli  tlie  cavity  of 
the  bladder  a  curved  slit  (tlie  systolic  empty  bladder). 
It  may  be  larger,  and  soft,  with  its  upper  surface  con- 
cave "towards  the  abdomen,  and  fitting  into  the 
concavity  of  the  lower  wall  or  surface.  In  the  section 
named,  the  urethra  forms,  with  the  bladder  cavity,  a 
Y-shaped  figure,  the  two  diverging  limbs  of  the  Y 
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corresponding  to  tlie  concavity  named  (the  diastolic 
empty  bladder).    When  moderately  distended  it  is  of 
rounded  outline;  when  completely  distended  it  as- 
sumes an  oval  outline,  and  rises  out  of  the  pelvis.  As 
distension  of  the  bladder  increases,  the  summit  of  the 
viscus  is  brought  more  and  more  in  contact  with  the 
anterior  abdominal  wall,  tlie  organ  becoming  also  more 
convex  on  its  posterior  than  on  its  anterior  surface 
I  his  tendency  for  the  summit  of  the  distended  bladder 
to  press  itself  against  the  anterior  parietes  is  of  good 
service  in  tapping  the  organ  above  the  pubes,  and  in 
suprapubic  lithotomy.     When  greatly  distended  it 
may  reach  the  umbilicus,  and  may  even  touch  the 
diaphragm.    The  usual  capacitv  of  the  organ  is  about 
one  pint,  but  when  fully  occupied  it  may  hold  some 
quarts.    When  it  is  empty  tlie  anterior  wall  of  tlie 
abdomen  is  lined  with  peritoneum  down  to  the  sym- 
pliysis.  _   As  the  distended  bladder  ascends  above  the 
r>ubes  it  dissects  the  serous    membrane    from  the 
])arietes,  and  tlie  layer  so  lifted  off  forms  a  cul-de-sac 
or  fold  of  peritoneum  between  the  upper  part  of  the 
anterior  surface  of  the  bladder  and  the  parietes.  Wlien 
tlie  apex  of  the  bladder  is  midway  between  the  um- 
bilicus and  the  pubes  there  will  be  more  than  two 
n.c  ICS  (vertical)  of  tlic  anterior  abdominal  Avail  in  the 
middle  hue  and  immediately  above  the  symphysis 
'  evoHl  of  peritoneal  lining.    Thus  it  liaj.peiis  that  tlio 
distend,.!  VISCUS  may  be  readily  tapped  above  tli<> 
pube.s  without  the  peritoneum  being  woundeil.  Ah 
the  bladder  becomes  distinuled,  not  only  does  it  rise 
into  the  abdomen,   but  it  e.xtemls  al.s.i  towards  (Jie 
perineum,  diminisliing  the  length  oF  the  pr(,stati<-  .■n,d 
membranous  urethra.      In  suprapubie  lithotomy  that 
tendency  to  exten.l  downwards  is  prevented  i,y  the 
r<H;tal  bn,g  (pagr;  .'380). 

.Between  the  anterior  surfice  of  the  bladder  and 
the  symphysi.s,  aiul  shut,  in  by  the  perdon,.   aJjove 
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is  a  loose  laver  of  connective  tissue.  The  looseness  of 
this  connective  tissue  permits  the  bladder  to  vendily 
alter  its  dimensions  without  disturbing  tho  connections 
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of  the  organ.  In  injuries  to  the  pelvis  and  to  the 
front  of  the  bhulder,  a  difl\ise  inflammation  may  be 
set  up  in  t]iis  tissue  and  assume  serious  proportions. 
I  have  rei)orted  a  case  where  an  extensive  suppuration 
in  this  area  followed  upon  aspiration  of  the  bladder 
above  the  pubes,  and  led  to  death.  Like  suppuration 
has  followed  suprapubic  lithotomy.  In  rupture  of 
the  anterior  wall  of  the  viscus  the  urine  escapes  into 
this  district  of  cellular  tissue  ;  a  limited  suppuration 
may  follow  and  recovery  ensue. 

The  bladder,  although  fairly  fixed,  has  been  found 
m  mguinal,  femoral,  and  vaginal  herni;e.  In  the  erect 
position  its  neck  (in  tlie  male)  lies  on  a  horizontal 
Hne  drawn  from  before  backwards  through  a  point  a 
little  below  the  middle  of  the  symphysis,  and  is  placed 
about  one  and  a  quarter  inches  (3  cm.)  behind  that 
articulation  (Tillaux). 

Rdalwns  to  the  peritoneum. — The  anterior  surface 
is  entirely  devoid  of  peritoneum,  while  the  superior 
surface  is  entirely  covered  by  that  membrane.  At  the 
sides  there  is  no  peritoneum  in  front  of,  or  below,  the 
obliterated  hypogastric  arteries.  On  the  posterior 
aspect  of  tlie  bladder  the  serous  membrane  extends 
down  as  far  as  a  transverse  line,  uniting  tlie  upjjer 
parts  of  the  two  seminal  vesicle.s,  so  that  the 
uf.per  ends  of  the  vesicles,  as  well  as  the  ureters, 
wliere  thf'y  enter  the  bladder,  arc  covered  by 
peritoneum.  1'his  recto-vesical  jrouch  of  peritoneum 
in  the  adult  extends  to  within  about  three  inches  of 
tlie  anus,  and  does  not  reach  below  a  line  one  incli 
above  the  base  of  tiie  prostate.  Harrison  Crip|xs 
gives  the  dist;i.nce  of  the  i»ouch  from  the  anus  as  2.L 
inches  wlien  the  bladder  and  rectum  are  l)oth  empty, 
and  as  ?A,  inches  wlien  those  viscera  are  distended! 
{See  I'.hidder  in  the  cliild,  page  ?,\)?k) 

Piiiictiiic  of  tiK'  ItlsKittri-  per  riTtiun  

The  l)a.so  of  tlie  bladder  is  adlierent  Lo  tiie  rectum  by 
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dense  areolai-  tissue  over  a  triangular  area,  the  apex 
of  Avhich  is  formed  by  the  prostate,  the  sides  by  tlie 
diverging  seminal  vesicles,  and  the  base  by  the  recto- 
vesical fold  of  peritoneum.  This  triangle  is  equi- 
lateral, and  in  the  dissected  specimen  measures  about 
one  and  a  half  inches  on  all  sides.  It  corresponds  to 
the  trigone  on  the  inner  surface  of  the  viscus.  It  is 
through  this  triangle,  and  as  near  as  possible  to  the 
pi-ostate,  that  the  bladder  is  tapped  when  the  opera- 
tion is  performed  per  rectum.  The  recto-vesical  fold 
of  peritoneum  is  raised,  and  is  carried  still  farther 
from  the  anus  when  the  organ  is  distended. 

RuB>ttii-c  of  bisitlcler.— The  bladder  may  be 
ruptured  by  violence  applied  to  the  anterior  abdo- 
minal wall  apart  fi'om  pelvic  fi-acture  or  external 
evidence  of  injury.  Such  a  rupture  can,  however, 
hardly  happen  to  the  empty  bladder,  which  should  be 
full  or  distended  at  the  time.  It  is  very  rare  for  the 
rupture  to  be  on  the  anterior  surface  only.  As  a  rule, 
the  tear  involves  the  superior  or  abdominal  surface, 
and  implicates  the  peritoneum.  The  injury,  there- 
fore, is  very  fatal  (five  recoveries  out  of  seventy-eight 
cases).  In  some  cases  of  vesical  rupture  the  surgeon 
has  opened  the  abdomen,  and  has  stitched  uji  the  rent 
in  the  viscus  with  jierfect  success.  The  bladder  may 
be  torn  by  fragments  of  bone  in  fractures  of  the 
pelvis,  or  by  violence  applied  through  the  rectum  or 
vagina.  A  case,  for  example,  is  reported  (Holmes' 
"  System  of  Surgery ")  of  a  man  who  fell  upon  a 
pointed  stake  fixed  in  the  earth.  The  stake  passed 
through  the  anus,  pierced  the  rectum,  and  entered  the 
bladder  near  the  prostate.  The  patient  recovei-ed,  the 
wound  having  been  made  in  the  triangular  area  on  the 
fundus  of  the  bladder  alkided  to  above;,  and  therefore 
outside  the  peritoneum.  The  viscus  may  be  ruptured 
by  all  accumulation  of  iii'ine,  as  seen  in  ca.ses  of  con- 
genital closure  of  the  urethra  in  some  infants.    In  the 
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museum  of  the  Royal  College  of  Surgeons  is  a  pre- 
paration of  "  the  bladder  of  a  woman  which  burst  near 
the  entrance  of  the  ureter  in  consequence  of  neglected 
retention  of  urine."  In  neglected  cases  of  stricture 
in  the  male  the  urethra  gives  way  rather  than  tlie 
bladder,  and  an  extravasation  of  urine  into  the 
perineum  follows.  A  small  puncture  of  the  bladder, 
as,  for  example,  that  made  by  a  fine  tvochar,  is  at 
once  closed  by  the  muscular  contraction  of  its  wall. 

The  mucous  incinbrane  of  tlie  bladder  is  very 
lax,  to  allow  of  its  accommodating  itself  to  the  varying 
clianges  in  the  size  of  the  viscus.  Over  the  trigone, 
however,  it  is  closely  adherent,  and  were  it  not  so  the 
loose  mucous  membrane  woulcl  be  constantly  so  pro- 
lapsed into  the  urethi'al  orifice  during  micturition  as 
to  block  up  the  neck  of  the  bladder.  The  trigone  is 
bounded  Ijy  three  orifices,  for  the  urethra  and  the  two 
ureters,  and  forms  an  equilateral  triangle,  measuring 
about  one  and  a  half  inclies  on  all  sides,  It  is  here 
that  tlie  effects  of  cystitis  are  most  evident,  and  the 
unyielding  character  of  the  mucous  membrane  over 
the  trigone  serves  iu  part  to  explain  the  severe 
symptoms  that  follow  acute  inflammation  of  that 
structure.  Since  the  orifice  of  the  urethra  forms  tbe 
lowest  part  of  the  bladder  in  the  erect  posture,  it 
follows  that  calculi  gravitate  towards  the  trigone,  and 
are  very  apt  to  irritate  tliat  part  of  tlie  interior.  Tlie 
same  remark  applies  to  foreign  Ijodies  in  the  viscus. 
Tlie  mucous  membrane  about  tlie  trigone  and  neclc  is 
veiy  sensitive,  wlicrcas  the  interior  of  the  remainder 
of  the  Idadder  appears  to  be  singularly  defective  in 
coniiuon  sensation.  Tliis  can  Ix;  well  noted  iu  using 
sounds  and  catlK;t(^rs. 

In  the  uuiscular  coat,  of  Llie  viscus  the  fibres 
are  coih^cted  into  liuiidles  which  interlace  in  all 
directions.  Wiien  the  bladder  bcscomes  ]iypertro})hic(l 
these  bundli;s  are  i-end(3rcd  very  distiucb,  and  produce 
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the  appearance  known  as  "  fasciculated  bladder." 
Tins  simply  means  that  the  muscle  of  the  bladder, 
having  been  unduly  exercised  to  overcome  some  ob- 
struction to  the  escape  of  urine,  increases  in  size, 
as  do  other  much  exercised  muscles,  and  that  increase 
serves  to  demonstrate  the  arrangement  of  the  indi- 
vidual bundles.  In  a  fasciculated  bladder  the  mus- 
cular bundles  present  much  the  appearance  of  some 
of  the  columnEB  carneje  in  the  heart.  It  will  be 
understood  that  the  bladder  wall  between  the  mus- 
cular bundles  is  comparatively  thin,  and  may  yield 
when  the  viscus  is  distended.  By  such  distensiou 
the  mucous  membrane  becomes  bulged  out  between 
the  unyielding  muscle  bundles,  so  that  sacculi  ai'e 
formed,  and  the  appearance  known  as  "sacculated 
bladder "  is  produced.  In  these  sacculi  urine  may 
lodge  and  decompose,  phosphatic  deposits  may  collect, 
and  calculi  may  develop  (encysted  calculi).  In  some 
cases  the  parietes  yield,  especially  at  one  part,  and  one 
large  saccule  is  produced.  In  this  way  a  sacculus  may 
be  formed  which  in  time  may  become  almost  as  large 
as  the  bladder  itself,  and  give  rise  to  the  erroneous 
descriptions  of  "  double  bladder,"  etc. 

The  anterior  wall  of  the  bladder  is  thicker  and 
stronger  than  the  posterior,  and  in  cases  of  liyper- 
trophy  the  increase  appears  to  mainly  involve  the 
anterior  wall.  The  difference  between  tlie  two  parts 
is  well  shown  in  frozen  sections  (Symington). 

The  lu'eters  run  for  three-quarters  of  an  inch  in 
the  muscular  wall  of  the  viscus,  and  their  oblique 
course,  togetlier  with  the  action  of  the  muscular  tissue 
about  them,  tends  to  prevent  regurgitation  of  urine. 
In  cas(!S  of  retention  the  ureters  become  distended  ; 
but  tin's  is  due  ratlier  to  accumulation  of  urine  within 
them  than  to  its  reflux  from  the  bladder. 

In  cases  of  great  distension  of  the  bladder,  the 
neck  of  the  viscus  is  opened  up  by  the  pressure  from 
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witliin,  and  the  patient  exhibits  the  feature  of  over- 
flow of  urine. 

The  female  blnddei-  is  less  capacious  than  that 
of  the  male.     Its  neck  is  situate  a  trifle  nearer  to  the 
symphysis  than  it  is  in  the  male,  and  lies  in  a  hori- 
zontal hue  coutinued  back  from  the  lower  border  of 
the  symphysis.    There  being  no  prostate,  the  neck  of 
the  bladder  is  very  distensible,  and  this  fact,  taken  iu 
connection  with  the  shortness  and  dilatability  of  the 
urethra,  allows  of  most  stones  being  extracted  by 
forceps  without  cutting.    By  simple  dilatation,  stones 
of  a  diameter  of  three-quarters  of  an  inch  have  been 
removed.     Through  the  dilated  urethra  the  orifices  of 
the  ureters  can  be  seen  and  examined.    The  intimate 
relation  of  the  bladder  to  the  vagina  allows  it  to  be 
examined  well  from  the  latter  passage,  and  the  com- 
parative thinness  of  the  dividing  wall  serves  to  explain 
the  _  frequency    of  vesico-vaginal    fistulas.  Strange 
foreign  bodies  have  been  introduced  into  the  female 
bladder,  such  as  hair-pins,  crochet  hooks,  sealing-wax 
penliolders,  and  the  like.  ''  ' 

The  orifice  of  the  ureter  is  3  cm.  from  the  cervix 
uteri,   and  4  cm.  from  the  vesical  opening  of  the 
urethra.     Its  close  relation  to  the  cervix  renders  it 
liubhj  to  injury  in  supravaginal  amputation  of  that 
part,  and  m  certain  o|)ci-ati()us  on  the  uterus 
_     The  bladder  in  il.c  eliild  is  egg-shaped,  and 
Its  vertical  axis  is  rehitively  much  greater  than  it  is  in 
the  adult.     The  larger  end  of  the  egg-shaped  cavity  is 
dn-octed  downwards  and  backwards.     It  can  hardlv  bo 
said  that  tlierr^  is  any  l)aso  or  fundus  to  th(^  child's 
bladder.     The  viscus  is  situated  mainly  in  the  abdo- 
men, the  pelvis  being  small  and   very' shallow  At 
birth  the  orifice  of  the  m-ctlira  is  on  a  level  with  Iji,. 
upper  erig,..  of  the  symphysis.     Although  th(^  bla.Idor 
projects  so  freely  into  the  abdomen,  its  antt^i'ior  wall 
IS  still  entirely  uncovered  by  peritoneum.     Un  the 
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posterior  wall  the  serous  membrane  extends  lower 
down  than  in  the  adult,  reaching  the  level  of  the 
urethral  orifice  at  the  time  of  birth,  and  tlie  level  of 
the  prostate  in  young  male  children.  The  prostate  is 
exceedingly  small  in  children.  Thompson  states  that 
at  the  age  of  seven  years  it  only  weighs  thirty  grains, 
whereas"  in  subjects  between  eighteen  and  twenty  it 
weighs  two  hundred  and  fifty  grains.  The  bladder 
wall  in  the  child  is  so  thin  that  in  sounding  for  stone  it 
is  said  that  a  "  click  "  may  be  elicited  by  striking  the 
pelvis  through  the  parietes  of  the  viscus. 

The  prostate— The  prostate  is  situated  about 
three-quarters  of  an  inch  beloW  the  symphysis  pubis, 
and  rests  upon  the  rectum  in  front  of  the  bend 
between  the  second  and  third  segments  of  that  viscus. 
It  is,  therefore,  placed  within  one  and  a  half  to  two 
inches  from  the  anus,  and  can  be  readily  examined 
from  the  bowel. 

The  secretion  from  the  gland  is  discharged  througli 
a  number  of  long  and  A'ery  narrow  ducts.  In  certain 
forms  of  prostatic  irritation,  little  white  opaque 
threads,  very  much  like  short  pieces  of  cotton,  are 
found  in  the  urine,  and  are  actual  casts  of  the  pro- 
static ducts. 

The  prostate  is  enveloped  in  a  firm  capsule  de- 
rived from  the  pelvic  fascia,  and  it  is  to  this  fascia 
that  we  look  for  an  explanation  of  the  course  of 
prostatic  abscess. 

The  prostatic  abscess  usually  bursts  into  tlie 
urethra  that  being  the  direction  in  wliich  least  re- 
sistance is  encountered.  If  it  does  not  enter  the 
urethra,  it  will  probably  open  into  the  rectum,  there 
beiiv^  only  one  layer  of  the  pelvic  fascia,  and  that  layer 
]iot  a  thick  one,  between  the  two  organs.  Indeed,  tlio 
posterior  part  of  the  prostatic  capsule,  and  the  antenoi 
part  of  the  sheath  of  the  rectum,  are  continuous 
F'ulin-  these  two  points  of  exit,  the  abscess  may 
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progress  towards  the  perineum.  This  course,  liowever, 
is  iiot  very  usual,  the  advance  of  the  abscess  being 
resisted  by  the  dense  posterior  layer  of  the  triangular 
ligament,  witli  the  lower  edge  of  which  the  prostatic 
capsule  is  continuous.  If  the  abscess  reaches  the 
perineum,  it  will  do  so  by  running  along  the  side 
of  the  rectum.  The  abscess  cannot  make  its  way  into 
the  pelvic  cavity,  its  movement  in  that  direction  being 
resisted  by  the  pubo-prostatic  ligaments  which  form 
one  of  the  very  dense.st  portions  of  the  pelvic  fascia. 
This  encasement  of  the  gland  in  an  unyieldmg  mem- 
brane will  serve  to  in  part  explain  the  severe  ^lain  felt 
in  acute  prostatic  abscess. 

Ilypei  tiopliy  of  the  i>io<!itatc  The  average 

measurements  of  the  normal  prostate  are  an  inch 
and  a  half  across  at  its  widest  part,  and  an  inch  and 
a  quarter  from  before  backwards,   or  from  apex  to 
base.    After  the  age  of  fifty-three  the  organ  is  very 
apt  to  become  hypertrophied ;  and,  according  to  Sir 
Henry  Thomjison,  this  hypertrophy  may  be  considered 
to  exist  when  the  gland  measures  two  inches  from 
side  to  side,  or  when  it  weighs  one  ounce.    The  usual 
weight  of  tlu^  prostate  is  six  drachms.    If  the  enlarge- 
ment mainly  alFect  the  lateral  lol)es,  it  will  be  under- 
stood that  tlio  hypertrophy  may  attain  consifhjrable 
dimensions  without  retention  of  urine  being  |)roduced. 
On  the  other  liaiid,  a  comparatively  tritling  enlarge- 
ment of  the  middle  lobe  may  abnost  entirely  block 
the  orifice  of  the  iiretlira.    If  the  afi'ection  be  general, 
tl:f!  prostatic  urethra  is  leiigthened,  and  if  one  lateral 
loljc   be    more  erdarged  than  the  other,   tlio  canal 
deviates  to  one  side.      Wlien  the  enlai-i^enient  par- 
ticularly allects  the  middle  lobe,  the  prostatic  uretlira, 
wliich    is    normally  almost   striiight,   liecomes  con- 
siderably  curved,    the  curve    being   somel-iiucs  vcsry 
abrupt. 

It  is  important  to  note  that  enlargement  of  tho 
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middle  lobe  alone  can  hardly  be  made  out  by  rectal 
examination. 

Between  the  prostate  and  its  capsule  is  an  exten- 
sive plexus  of  veins,  the  prostatic  plexus,  into  which 
enters  the  dorsal  vein  of  the  penis.  Phleboliths  are 
said  to  be  more  frequently  met  with  in  these  veins 
tlian  in  any  other  in  the  body.  This  plexus  is  cut  in 
lateral  lithotomy,  and  it  is  through  its  vessels  that 
septic  matter  is  probably  absorbed  in  cases  of  pyemia 
following  that  operation. 

The  male  urellira  is  about  eight  and  a  half 
inches  in  length  (21  cm.),  an  inch  and  a  quarter  being 
devoted  to  the  prostatic  urethra,  three-quarters  of  an 
inch  to  the  membranous,  and  six  and  a  half  inches  to 
the  penile  or  spongy  portion.    Between  the  age.s  of 
four  and  six  years  its  length  is  8  to  9  cm.,  and  between 
ten  and  thirteen  years  10  to  11  cm.    The  canal  may 
be  divided  into  a  fixed  and  movable  part.    The  fixed 
part  extends  from  the  neck  of  the  bladder  to  the 
posterior  extremity  of  the  penile  urethra  at  the  point  of 
attachment  of  the  suspensory  ligament.   The  fixed  part 
describes  an  even  curve,  fairly  represented  by  the  hue 
of  a  "  short  curve  "  metal  catheter.    Tlie  two  ends  ot 
the  curve  lie  about  in  the  same  line,  viz.  one  drawn 
across  the  lower  end  of  the  symphysis,  and  at  right 
anf^les  to  the  vertical  axis  of  that  articulation.  Hie 
curve  is  formed  around  this  line,  its  summit  correspoiid- 
ino-  to  a  prolongation  of  the  vertical  axis  of  the  symphy- 
sis°  and  to  about  the  centre  of  the  membranous  urethra. 
This  part  of  the  tube  lies  about  one  inch  below  the 
pubic  arch.    The  movable  portion  of  the  uretlira 
forms,  when  the  penis  is  dependent,  a  second  curve  in 
the  opposite  direction,  so  that  the  whole  canal  follows 
somewhat  the  outline  of  the  letter  S.  ,  ,1  f 

In  introducing  a  catheter  it  must  be  noted  that 
while  tlic  instrument  passes  along  tlie  movable 
urethra,  the  canal  accommodates  itself  to  the  catlietei, 
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but  while  traversing  the  fixed  segment  tlie  instrument 
must  accommodate  itself  to  the  unyielding  canal.  In 
introducing  a  catheter  in  the  recumbeut°posture  the 
penis  is  held  vertically  upwards,  and  in  this  way  the 
curve  formed  by  the  movable  urethra  is  obliterated. 
The  instrument  is  best  kept  close  to  the  surface  of  the 
groin,  and  over  and  parallel  to  Poupart's  ligament. 
When  the  fixed  urethra  is  reached,  the  handle  of  the 
catheter  is  brought  to  the  middle  line,  and  then,  being 
kept  strictly  in  the  median  plane  of  the  body,  is 
depressed  between  the  legs,  so  that  the  front  of  'the 
instrument    may  follow  the    natural  curve   of  the 
canal.     The  greatest  difficulty  in  the  introduction  is 
generally  experienced  at  the  point  where  the  movable 
and  fixed  parts  of  the  urethra  meet  ;  or,  rather,  in 
practice,  at  a  .spot  a  little  behind  this  point,  viz.  at 
the  anterior  layer  of  the  triangular  ligament.     At  this 
spot  the  tube  becomes  abruptly,  not  only  very  fixed, 
but  also  very  narrow,  and  a  part  of  it  is  reached 
wiiere  muscular  tissue  is  very  abundant,  and  where 
resistance  from  muscular  spasm  is  therefore  likely  to 
be  most  marked. 

It  thus  happens  that  when  a  false  passa,o-e  has 
been  made  by  a  catheter  in  a  case  where  no  stricture 
exists  to  ofibr  a  definite  obstruction,  the  instrument 
IS  usually  found  to  have  left  the  can.ai  just  in  front  of 
the  t?'iangular  ligairient. 

Some  other  points  in  connection  with  callieterism 
will  1)0  noted  subs('(|uenLly. 

The  canal  must  not  be  regarded  as 

forming  an  open  tube  like  a  gas-pipe.  Except  when 
unne  or  an  instrum.'nt  is  passing  along  it,  the  tube 
appears  on  section  as  a  transverse  slit,'  the;  superior 
and  inferior  walls  being  in  contact.  This  fact  should 
be  remembered  in  amputation  of  the  penis  hy  the 
ecrusenr.  In  the  fossa  naviculaiis  the  tube  aiipears  as 
a  verlicai  slit. 
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Tlie  prostatic  part  of  the  canal  is  the  widest  and 
most  dilatable  portion  of  the  whole  urethra.  It  is 
widest  at  its  centre,  having  here  a  diameter  of  nearly- 
half  an  inch  ;  at  the  bladder  end  its  diameter  is  about 
one-third  of  an  inch,  while  at  the  anterior  extremity  of 
this  part  of  the  ui-ethra  the  measurement  is  a  little  less 
than  one-third  of  an  inch.  When  small  catheters  are 
being  inti'oduced  their  points  may  lodge  in  the  orifice 
of  the  utricle,  unless  the  tip  of  the  instrument  be 
kept  well  along  the  roof  of  the  canal.  The  ejaculatory 
ducts  open  into  the  prostatic  uretlira,  and  thus  it 
happens  that  inflammation  of  this  part  of  the  canal 
may  spread  back  along  those  ducts  to  the  seminal 
vesicles,  and  from  thence  along  the  vas  deferens  to 
the  epididymis.  It  is  by  spreading  along  these  parts 
that  inflammation  of  the  testicle  is  set  up  in 
gonorrhoja,  involving  the  prostatic  urethra,  and  it  will 
be  understood  that  a-  like  inflammation  may  follow 
lateral  lithotomy,  impacted  stone  in  the  prostatic 
urethra,  prostatic  abscess,  and  the  like.  Stricture 
never  occurs  in  this  part. 

The  memhranons  tmihra  is,  with  the  exception 
of  the  meatus,  the  narrowest  part  of  the  entire  tube. 
Its  diameter  is  about  one-tliird  of  an  inch.  It  is 
fixed  between  the  two  layers  of  the  triangular  liga- 
ment, and  is  the  most  muscular  part  of  the  canal.  It 
is  at  this  spot,  therefore,  that  what  is  known  as 
"  spasmodic  stricture  "  usually  occurs.  In  any  cas(^ 
tlie  contraction  of  the  corapres.sor  urethra  often  offers 
an  appreciable  amount  of  resistance  to  the  passage  of 
a  catheter  or  sound. 

The  penile  vretlira  is  dilated  at  either  end  ;  viz. 
at  the  parts  occupying  the  bulb  and  the  glans  i>enis 
respectively.  The  diameter  of  the  bulbous  urethra 
is  midway  between  that  of  the  prostatic  and  mem- 
branous segments  of  the  canal,  while  that  of  tlie 
grcat(u-  part  of  the  i)enile  urethra  is  midway  between 
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tluit  of  tlie  bulbous  and  membranous  portions.  It  is 
]n  the  bulbous  urethra  that  or.o-aiiic  stricture  is  the 
most  commonly  met  with.  The  mecUii^s  measures 
trom  one-tittli  to  one-fourth  of  an  inch,  and  therefore 
:t  a  catheter  will  pass  the  meatus  it  will  pass  alona 
any  part  of  the  canal  if  normal.  Its  aperture  is  A-ery 
resisting,  and  lias  often  to  be  incised  to  allow  the 
larger  instruments  to  pass. 

The  narrowest  imrts  of  the  urethra,  therefore,  are 
at  (1)  the  meatus,  and  (2)  in  the  membranous  segment, 
especially  at  its  anterior  end.  It  is  at  these  points  that 
calculi  passed  from  the  bladder  are  most  apt  to  lod^-e 
Ihe  widest  portions  of  the  canal,  on  the  other  hand,  are 
at  (1)  the  fossa  navicularis,  (2)  the  bulbous  part  of  the 
urethra,  and  (.3)  the  centre  of  the  prostatic  portion 

I:^eegan  has  shown  that  the  urethra  of  a  male 
child  two  or  three  years  of  age  will  take  a  No.  9 
catheter.  In  boys  between  eight  and  ten  years  a  No. 
1 1  lithotrite  may  be  passed. 

It  will  l,e  obvious,  therefore,  that  the  operation  of 
Jithotnty  may  be  performed  upon  quite  young  male 
clul.lren,  and  that  fi-agments  of  crushed  calculus  of  no 
small  dimensions  may  be  I'emoved  from  the  bladders 
of  such  patients  l)y  washing. 

The  iinic.oii««  in<-iuhr:..„,  presents,  in  addition 
to  many  mucous  glands,  several  lacunic.  the  orifices  of 
whicli  for  the  most  part  open  towards  the  mtiatus. 
Ihese  lacuna3  are  most  numerous  in  the  bulbous 
urethra,  and  occupy  the  floor  rather  than  the  roof  of 
the  canal.  In  passing  small  catheters,  therefore,  the 
pomt  of  the  instrument  shonl.l  be  kept  along  the 
upper  surface  of  the;  tube,  so  that  it  nniy  not  become 
engaged  in  any  of  these  spaces.  The  larrrest  Jatnma, 
the  lacuna  magna,  is  situate  in  the  roof  .if  the  fossa 
na,vicularis,  and  may  rea.lily  engage  the  p  ,int  of  a 
■small  instrument. 

Otis   h;is  endeavoured    to  show  that  a  .lellnito 
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relation  exists  between  the  circumfereiice  of  the  penis 
and  the  cii-camference  of  the  urethra,'  a  relation 
represented  by  the  proportions  2-25  :  1,  and  makes 
use  of  instruments  of  large  size,  which,  when  passed, 
seem  to  demonstrate  rather  the  dilatability  of  the  canal 
than  any  certain  anatomical  relationship. 

The  urethra  may  be  ruptured  by  the  patient 
falling  astride  of  some  hard  substance.  In  such  an 
injury  it  is  cruslied  between  the  hard  substance 
and  the  pubic  arch.  The  part  of  the  canal,  there- 
fore, that  is  most  often  damaged  is  the  membranous 
segment,  and  the  posterior  part  of  the  penile 
division.  The  more  the  body  is  bent  forwards  at  the 
time  the  perineum  is  struck,  the  greater  is  the  length 
of  penile  urethra  that  may  be  crushed  against  the 
pubes. 

The  female  uretlira  is  about  one  and  a  half 
inches  in  length,  and  has  a  diameter  of  from  a  quarter 
to  one-third  of  an  inch.  It  is  capable,  however,  of 
great  distension.  In  the  erect  position  the  canal  is 
nearly  vertical,  and  in  the  recumbent  posture  almost 
horizontal. 

Penis. — The  skin  covering  the  bulk  of  the  organ 
is  thin  and  fine,  and  the  subcutaneous  tissue  is  scanty 
and  lax.  It  follows,  from  the  looseness  of  this  tissue, 
that  the  skin  is  very  distensible  and  movable.  _  The 
latter  fact  should  be  borne  in  mind  in  circumcision, 
for  in  performing  that  operation  the  skin  of  the  penis 
can  be  so  readily  drawn  forwards  over  and  beyond  the 
glans,  that  if  it  is  excised  as  far  back  as  possible  the 
greater  part  of  the  organ  may  be  left  bare.  Tina 
applies,  of  course,  mainly,  to  children.  The  laxity  of 
the  subcutaneous  tissue  permits  the  organ  to  become 
enormously  swollen  when  (Edematous,  or  when  extra- 
vasaLed  urine  finds  its  way  into  the  part.  Over  the 
^lans  penis  the  raucous  membrane  is  so  adherent 
that  there  is  practically  no  subcutaneous  tissue,  it 
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happens,  therefore,  that  when  Hunterian  chancres 
ajipear  on  this  part  they  can  never  be  associated  with 
other  than  the  most  trifling  induration,  there  being  no 
tissue  in  which  the  thickening  can  develop.     At  "the 
corona,  on  the  other  hand,  tlie  submucous  tissue  is 
lax  and  plentiful,  so  that  the  induration  can  readily 
form,  and  it  is  about  this  spot,  therefore,  that  the 
syphilitic  sore  attains  often  its  most  characteristic 
development.    The  vascularity  of  the  penis,  and  the 
rapid  engorgement  that  ensues  when  the  return  of  its 
venous  blood  is  impeded,  serve  to  explain  the  ready 
and  extensive  swelling  of  the  organ  tliat  follows  when 
any  constricting  band  is  placed  about  it.    This  should 
be  borne  in  mind  in  tying  in  a  catheter  by  securing  it 
by  tapes  around  the  penis.    The  penis  is  often  the 
seat  of  arrests  of  development,  presenting  a  variety 
of  appearances.    Among  them  may  be  mentioned 
hypospadias,  where  the  inferior  wall  of  the  urethra 
and   corresponding  part  of  the  corpus  spongiosum 
are  wanting,  and  epispadias,  where  the  superior  wall 
of  the  canal  and  corresponding  parts  of  the  corpora 
cavernosa  are  more  or  less  entij-ely  deficient. 

S<!rotuin.— The  skin  of  the  scrotum  is  thin  and 
transparent,  ao  that  in  bruising  of  the  parts  tlie  dis- 
coloration due  to  the  extravasation  of  blood  lienoath 
the  sui-face  is  i-eadily  and  distinctly  seen.  It  is  also 
very  elastic,  and  allows  of  great  distension,  as  is  seen 
in  largo  scrotal  hernia!  and  testicular  tumours.  'J'ho 
Integument  of  the  part  is  indeed  redundant,  and  tho 
excision  of  a  portion  of  it  will  I  ardly  be  missed.  Ev(;u 
\n  gangrerK!  of  thr;  scnjtuin,  waen  both  testicles  have 
b(;en  exfiosed,  tiie  parts  have  been  entirely  restored 
without  any  iticonvenient  shrinking  or  contnicLion. 
The  n'lnjfr.  (,n  the,  surface  of  tlui  scrotum  favour  the 
accumulation  of  dirt,  and  the  irritation  s<'t  up  by  such 
accumulation  may  be  the  exciting  cause  of  tile  epi- 
thebomata  that  are  not  uncommon  in  this  part.  When 
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the  surface  is  sweating,  the  rugJB  tend  to  favour  a 
retention  of  the  moisture  between  their' folds ;  from 
this  and  other  circumstances  it  happens  that  the 
scrotum  is  liable  to  eczema  and  to  those  sjqDliilitic 
skin  disorders  that  are  often  localised  by  irritation. 
The  rugfe  are  a  sign  of  health,  since  they  depend 
upon  the  vigorous  contraction  of  the  muscle  fibres  in 
the  dartos  tissue.  In  the  enfeeljled,  or  under  the 
relaxing  ettects  of  heat,  the  scrotum  becomes  smooth 
and  pendulous.  In  lacerated  wounds,  especially  when 
portions  of  the  skin  are  torn  away,  the  dartos  is  of 
great  value  in  assisting  to  close  the  gap  by  its  contrac- 
tion, and  in  thus  covering  the  exposed  parts.  To  pro- 
mote such  contraction  the  wound  is  dressed  with  cold 
applications.  In  a  simple  incised  wound,  as  in  castra- 
tion, the  dartos  is  apt  to  turn  in  the  edges  of  the  skin 
and  cause  some  difficulty  in  applying  the  sutures. 
This  difficulty  may  be  avoided  by  relaxing  that  tissue 
for  a  while  by  the  application  of  a  warm  sponge  to  the 
wound. 

The  suhcidanmus  tiasue  is  lax  and  very  extensive, 
and  permits  of  considerable  extravasations  of  blood 
forming  beneath  the  surface.  It  is  unadvisablc,  there- 
fore, to  apply  leeches  to  the  scrotum  itself,  since  they 
may  lead  to  an  undesirable  out[)Ouring  of  blood  beneatli 
the  skin,  and  to  the  appearance  of  a  considcrahle 
ecchymosis.  Leeches  in  testicular  affections  had 
better  be  applied  over  the  region  of  the  cord. 

The  scrotum,  from  its  dependent  position,  and 
from  the  looseness  and  extent  of  its  cellular  tissue,  is 
often  the  first  part  of  the;  body  to  become  (vdematons 
in  dropsy,  and  is  apt  to  show  that  anl(>ma  ni  a  marked 
deo-ree  The  scrotum  also  is  the  part  most  tro- 
quently  the  seat  of  elephanviasis,  which  is  duo 
essentially  to  a  connective  tissue  change.  Tiie  vdalitx 
of  tiui  scrotum  is  not  considerable,  and  it  therc- 
fure    not    unfrequenlly    sloughs    in     parls  wlieu 
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severely  inflamed.  For  this  reason  strai^ping  should 
be  applied  with  some  care  over  the  enlarged 
testis,  for  against  the  hard  mass  of  the  affected 
gland  the  integument  of  the  scrotum  can  be 
subjected  to  considerable  pressure  when  the  strap- 
ping is  tightly  applied.  In  such  a  case  I  have  seen 
the  whole  of  one  side  of  the  scrotum  slough  from  an 
indiscreet  use  of  this  familiar  method  of  treatment. 

The  laxity  of  the  subcutaneous  scrotal  tissues  is  an 
essential  feature  in  those  operations  for  the  radical 
cure  of  inguinal  hernia  where  the  fundus  of  the  sac  is 
invaginated,  through  an  incision  in  the  scrotum,  into 
the  orifice  of  the  inguinal  canal.  Lastly,  the  great 
mobility  of  the  scrotum  affords  an  admirable  source 
of  protection  to  the  testicle ;  for  wlien  the  part  is 
struck  or  squeezed  the  testis  can  slip  about  witliin 
the  scrotum,  as  a  smooth  ball  would  within  a  loose 
indiarubber  bag,  and  so  very  often  eludes  all  injury. 

Tlie  t<;sticl<;  may  be  retained  within  the  abdomi- 
nal cavity,  or  may  lodge  for  varying  periods  of  time,  or 
for  life,  in  the  inguinal  canal.  It  may,  on  the  other 
hand,  pass  beyond  tJie  scrotum  into  the  perineum,  or 
may  miss  tlu;  inguinal  c.inal  alt()g(!ther  and  escape 
tlii'ough  the  femoral  canal  and  saplienous  opening  on 
to  the  thigh.  The  testis  proper  is  entirely  invested 
by  the  visceral  layer  of  the  tunica  vaginalis,  except 
over  a  small  paii  of  its  posterior  border  where  the 
vessels  enter.  The  epididymis  is  entircjly  covereil 
with  the  .serous  menibi-.-uie  !i,t  its  sides,  is  or  less 

so  covered  in  front,  but  is  free  or  uncovenid  along  the 
greater  pait  of  its  posterior  border.  It  is  a,liout  the 
posterior  border  of  the  epididymis  tha-t  tli(^  visceral 
layer  of  the;  tunica  vagimdis  Joins  (lie  paridid  la.yer. 
It  is  niaiidy  by  tiiis  uneovcre(l  part  of  IIk^  epi- 
flidymis,  and  by  the  vessels,  et(^,th:iL  enler  Mhtc,  that 
tin:  l.es(.icle  is  (ixfd,  for  were,  (,li,.  uinilc  iir-;in  to  bo 
entii-rly  (mvcliipcd  by  the  serous  nH'nd)nui.',  it  would 
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lie  more  or  less  loosely  in  the  serous  cavity  as  lies  the 
small  intestine  in  the  abdomen.  The  more  intimate 
and  extensive  connection  of  the  serous  tunic  with  the 
testis  or  gland  proper  serves  in  part  to  explain 
the  greater  frequency  with  which  hydrocele  appears 
in  inflammation  of  this  part  of  the  organ,  as  compared 
with  its  occurrence  when  the  epididymis  is  alone  in- 
flamed. It  is  owing  to  the  reflections  of  the  tunica 
vaginalis  that  in  cases  of  common  hydrocele  the  testicle 
remains  firmly  set  at  the  lower  and  posterior  part  of 
the  swelling,  and  yet  so  extensively  is  the  organ  sur- 
rounded by  that  membrane  that  the  position  of  the 
gland  in  the  larger  hydroceles  is  often  difficult  to  deter- 
mine. In  some  cases  the  testicle  occupies  the  front  of 
the  scrotum,  the  epididymis  being  placed  anteriorly, 
and  the  body  of  the  gland  being  located  behind  it. 
The  vas  deferens  descends  also  along  the  front  of  the 
cord.  In  these  cases  the  testicle  is  just  in  the  position 
it  would  occupy  if  it  had  been  turned  round  upon  its 
vertical  axis.  The  condition  is  known  as  inversion  of 
the  testicle,  and  should  be  sought  for  in  cases  of  hydro- 
cele, as  in  several  instances  the  testis  has  been  pierced 
by  the  trochar  when  tapping  collections  in  which  the 
inversion  existed. 

The  proper  gland  tissue  is  invested  by  a  very  dense 
membrane,  the  timica  albuginea.  The  epididymis,  on 
the  other  hand,  lacks  any  sudi  firm  fibrous  investment. 
The  unyielding  character  of  the  tunica  albuginea  serves 
in  great  part  to  explain  the  intense  pain  felt  in  acute 
aSections  of  the  testis  proper,  a  degree  of  pain  which 
is  not  reached  when  the  less  tightly-girt  epididymis  is 
alone  involved.  It  will  be  understood  also  that  in_  in- 
flammation of  the  epididymis  the  part  swells  rapidly 
and  extensively,  while  in  a  like  aflection  of  the  body 
of  the  gland  the  swelling  is  comparatively  slow  to 
appear. 

The  tunica  albuginea  must  also  for  some  tame 
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resist  the  growth  of  testicular  tumours.  When  the 
testicle  suppurates  and  matter  finds  an  escape  through 
the  skin,  it  is  the  unyielding  character  of  the  tunica 
albuginea  that  is  mainly  answerable  for  any  "fungus" 
that  may  form.  This  fungus  merely  means  the  escape 
of  swollen,  softened,  and  inflamed  structures  through  a 
hole  in  a  more  or  less  rigid  membrane,  and  were  that 
membrane  yielding  no  such  protrusion  would  form. 
A  "  fungus"  never  develops  in  connection  with 
suppuration  of  the  epididymis  alone;  at  the  most 
an  abscess  of  that  part  will  lead  to  a  troublesome 
sinus. 

It  should  be  borne  in  mind  that  the  lymphatics 
of  the  scrotum  go  to  the  inguinal  glands,  those  of  the 
testicle  to  the  lumbar. 

The  spermatic  cord. — The  structures  in  the 
cord  are  (1)  the  vas  deferens,  (2)  the  cremaster 
muscle,  (3)  the  spermatic  and  (4-)  cremasteric  arteries, 
and  (.T)  the  ai-tery  to  the  vas  deferens,  (6)  the  sper- 
matic plexus  of  veins,  (7)  the  genito-crural  nerve,  (8) 
sympathetic  nerve-fibres,  and  (9)  lymphatics.  The  vas 
(l.pforens  lies  along  the  posterioi-  aspect  of  the  cord,  and 
can  be  readily  detected  by  the  firm,  cord-lilte  sensation 
which  it  gives  wlien  pinched  between  tlie  thumb  and 
finger.  Mr.  Birkett  (Holmes'  "  System  ")  gives  three 
(■a.ses  of  7-upture  of  the  vas  deferens  during  severe  ;nid 
sudden  exertion.  The  duct  appears  to  liave  in  eacli 
case  given  way  within  the  abdomen  at  sonic  point 
between  the  internal  ring  and  tlie  spot  where  it  ap- 
proaches the  ui-cter.  Tlic  injury  is  followed,  as  may 
be  suppo.sed,  hy  atrophy  of  the  corresponding  tcstich^. 
The  size  of  the  crc/HKistdv  viuhcIp,  depends  mainly  vipon 
the  weight  it  ha.s  to  suspend.  In  atrophy  of  the  tes- 
ticle it  ahnost  entirely  disappears,  while  in  cases  of 
large  slow-growing  tumours  of  Ihc  ghuul  it  attains 
considerable  prf)iioi-tions.  If  in  rhihlivn  m-  young 
adults   the  skin  over   the   middle   of  tlu^  Uiigh  just 
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below  PoujDart's  ligament  be  tickled  the  testicle  of  tlie 
same  side  "will  iisually  be  seen  to  be  suddenly  dra\ra 
upwards.  The  tickling  concerns  tlie  crural  branch  of 
tlie  genito-crural,  while  the  motor  nerve  of  the  cre- 
master  is  the  genital  division  of  the  same  trunk.  The 
interval  of  time  that  elapses  between  the  irritation  of 
the  skin  and  the  movement  of  the  testicle  has  been 
appealed  to  as  afibrding  evidence  of  the  state  of  nerve 
health  and  of  the  readiness  with  which  nerve  impulses 
are  conducted.  The  three  arteries  of  the  cord  are 
divided  in  castration,  and  may  all  require  ligature. 
It  is  advisable  to  secure  them  separately,  rather  than 
adopt  the  clumsy  plan  of  involving  the  whole  cord 
in  one  common  ligature.  The  veins  of  the  spermatic 
or  pampiniform  plexus  are  very  frequently  varicose, 
and  then  constitute  the  affection  knomi  as  varico- 
cele. Many  anatomical  causes  render  these  veins 
liable  to  this  affection  :  they  occupy  a  dependent 
position,  and  tlie  main  vein  is  of  considerable  length, 
and  follows  a  nearly  vertical  course ;  the  vessels  are 
very  large  Avhen  compared  with  the  corresponding 
artery,  and  so  the  vis  a  tergo  must  be  reduced  to 
a  minimum ;  they  occupy  a  loose  tissue,  and  are 
lacking  in  support  and  in  the  aid  afforded  to  other 
veins  (as  in  the  limbs)  by  muscular  contraction  ;  they 
are  very  tortuous,  form  many  anastomoses,  and  lla^•e 
few  and  imperfect  valves  ;  they  are  exposed  to  pres- 
sure in  their  pas.sage  through  the  inguinal  canal.  The 
left  veins  are  more  frequently  affected  than  the  right. 
This  may  be  explained  by  the  facts  that  the  left  tes- 
ticle hangs  lower  tlian  the  riglit;  the  left  spermatic  vein 
enters  tiie  left  renal  at  a  riglit  angle,  while  the  right 
spermatic  vein  passes  obliquely  into  the  vena  cava ; 
tlic  left  vein  passes  beneath  the  sigmoid  flexure,  and 
is  thus  exposed  to  pressure  from  the  contents  of  that 
bow<!l.  'We  relation  between  constipation  and  left- 
sided  varicocele  is  well  known. 
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The  female  geiiersitive  org-ans  require  but 
little  notice  in  the  jiresent  volume.  Tlie  labia  ■iiutjora 
liave  the  same  pathological  tendencies  as  has  the 
scrotum,  to  which,  indeed,  they  anatomically  corre- 
spond. They  are  liable  to  present  large  extra\-asa- 
tions  of  blood,  are  greatly  swollen  when  oedematou.s, 
are  prone  to  slough  when  acutely  inflamed,  and  are 
the  usual  seats  of  elephantiasis  in  the  female.  A 
hernia  may  present  in  one  or  other  laljium  (pudendal 
hernia),  the  neck  of  the  sac  being  between  tlie  vagina 
and  tlie  [)ubic  ramus. 

"On  everting  one  of  the  labia  minoi-a  and  pressing 
tlie  liymen  inwards,  a  small  I'l^d  depi'ession  may 
generally  be  seen  on  the  vulva,  somewhat  pcjsteriorly. 
It  leads  to  the  oritice  of  Cowjxiv's  dad "  (Doran). 
Cowper's  gland,  an  oval  body  about  half  an  inch  in 
hmgtli,  lies  against  the  jmsterior  part  of  the  vaginal 
oiihce,  under  the  su[)erticial  ])erineal  fascia,  and 
covered  by  the  fibres  of  the  sphincter  vaginre.  It 
wastes  after  thirty.  Abscess  of  the  gland  and  cystic 
dilatation  of  its  duct  are  not  uncommon. 

The  vaiji7M  is  lodged  between  the  bladder  and 
rectum,  while  the  upper  fourth  of  its  posterior  surface 
is  covered  with  peritoneum,  and  is  therefore  in  i-elation 
to  the  a,bdominal  cavity,  Thus  it  happens  that  the 
bladder,  the  rectum,  or  the  small  int(!stines,  may  pro- 
trude into  the  vagina  by  a  yielding  of  some  par(,s  of 
its  walls  and  thus  produce  a  vaginal  eystoceic,  reeto- 
cele,  or  enterocdc 

The  Jinterior  \v;dl  of  the  vagina  mcasui-es  a  little 
over  two  incli(?s,  the  postfirior  wall  about  thi-ec  inches. 
The  long  axis  of  the  eamd  forms  an  angh;  of  ()0 '  with 
tin:  liori/.on,  and  is  tliciM'fore  aJniost  j)iii';dlcl  to  the 
pelvic  lairn. 

Th(!  idxhjniin.'d  (vuily  m;i,y  be  opcni'd  (Jii'ougli  ;i 
wound  of  the  v.'igina.  In  one  oi'  two  inst;uicrs  of  sn  'h 
inj\iri(;s    several    feet  of    intestine    have  protruded 
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through  the  vulva.  In  one  reported  case  an  old 
woman,  the  subject  of  a  brutal  rape,  walked  nearly  a 
mile  with  several  coils  of  the  small  bowel  hanging 
from  her  genitals. 

From  the  comparative  thinness  of  the  walls  that 
sejjarate  the  vagina  from  the  bladder  and  rectum,  it 
happens  that  vesico-vaginal  and  recto-vaginal  fistulte 
are  of  frequent  occurrence.  The  vagina  is  very- 
vascular,  and  wounds  of  its  walls  have  led  to  fatal 
hajmorrhage.  It  is  very  dilatable,  as  can  be  shown 
when  the  canal  is  plugged  to  arrest  htemorrhage  from 
the  uterus. 

The  uterus  weighs  about  one  ounce.  The  uterine 
cavity  and  the  cervical  canal  together  measure  about 
two  and  a  half  inches.  This  must  be  borne  in  mind 
when  passing  a  utei'ine  sound.  The  blood-vessels  run 
transversely  to  the  length  of  the  uterus,  so  tliat  a 
ligature  may  be  jilaced  completely  around  the  organ 
without  alTecting  the  circulation  above  or  below. 

The  unimpregnated  uterus  is  very  rarely  wounded, 
owing  its  immunity  to  the  denseness  of  its  walls,  to 
its  small  size,  to  its  great  mobility,  and  to  its  position 
within  the  bony  pelvis. 

The  ovary  is  so  placed  that  the  outer  part  of  tlie 
Fallopian  tube  turns  downwards  external  to  it.  "  Both 
ovaries  lie  in  a  sagittal  plane  against  the  side  walls  of 
the  pelvis,  with  their  long  axes  nearly  vertical ;  so 
that  their  surfaces  are  internal  and  external,  borders 
anterior  and  posterior,  and  extremities  upper  and 
lower "  (Symington).  The  main  ovarian  vessels  lie 
close  to  the  outer  part  of  the  organ,  after  passing 
along  a  short  fold  of  peritoneum,  which  runs  from  the 
brim  of  the  pelvis  to  tlui  ovary,  and  is  termed  the  in- 
fundibulo-pelvic  ligament.  This  ligament  forms  the 
outer  part  of  the  pedicle  in  ovariotouiy. 

Tlie  rorliiiii  in  the  achdt  is  situated  entirely 
within  the  true  pelvis,  and  presents  tln-ee  marked 
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curves,  one  in  the  lateral  and  two  in  the  antero- 
posterior direction.  page  344.)  In  the  infant,  how- 
ever, a  good  deal  of  the  rectum  is  in  the  abdominal 
rather  tliaii  the  pelvic  cavity,  tlie  gut  is  nearly  straiglit, 
;ind  occupies  a  more  or  less  vertical  position.  For 
these  reasons,  together  with  the  fact  that  the  sacrum 
i.s  straigiit,  the  prostate  small,  and  the  connections  of 
the  bowel  loose,  prolapsus  ani  is  much  more  common 
m  chddren  than  in  adults.  Children  are,  besides, 
especially  liable  to  such  exciting  causes  of  prolapse  as 
worms  and  rectal  polypi. 

The  rectum  is  about  eight  inches  in  length.  Its 
upper  part,  for  some  three  inches,  is  entirely  in- 
vested by  peritoneum.  The  serous  membrane  gra- 
dually lejives  its  posterior  surface,  then  its  sides, 
and  lastly  its  anterior  sui'face.  Anteriorly  the  peri- 
toneum, in  the  form  of  tlie  recto-vesical  pouch, 
e.vtends  in  the  male  to  within  three  inches  of  the 
iinus,  while  on  the  posterior  aspect  of  the  gut  there  is 
no  peritoneum  below  a  .spot  live  inches  from  tlie 
anus.  Thus,  in  excision  of  the  rectum,  more  of  the 
bowel  can  be  removed  on  the  posterior  than  on  the 
anterior  part  of  tlie  tul,e.  It  will  be  seen,  also,  that 
carcinomatous  and  otlier  .spreading  ulcers  are  more 
apt  to  invade  tlie  peritoneal  cavity  when  they  are 
sitiuiied  in  the  aiitfirior  wall  of  the  intestine. 

Hy  inserting  the  linger  into  the  rectum  the  pro- 
stato  nnd  .seminal  vesicles  can  be  ?-eadily  felt  .Mnd 
examined,  and  that  trin.ngnlar  surface  of  the  bladder 
explored  through  which  puncture  per  rectum  is  made 
(page  •.W.)): 

It  will  bo  understood  tliat  the  prostate,  when  en- 
Jarge.l,  may  encroaeh  upon  the  cavity  of  the  rertum 
and  greatly  narrow  ils  lumen.  Tli.,"  position  of  the 
seminal  vesicles  with  reg;,r<l  to  the  bowel  is  such  tint 
HI  vir,|ent  attempts  at  <lr.fa>(.,t,ion  they  ni.ny  be  pnvssed 
npon  by  the  rectal  <:ont,eiits,  ;ni(|  so 'in  pari,  emptied 
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producing  a  kind  of  spermatorrhoea.  Defajcation  also 
often  causes  much  pain  in  inflammatory  affections  of 
the  prostate  and  adjacent  parts. 

The  anterior  surface  of  the  rectum  in  the  female 
is  in  relation,  so  far  as  the  finger  can  reach,  with  the 
vagina,  and  in  examining  the  lower  part  of  the 
rectum,  it  is  conA'enient  to  protrude  its  mucous  mem- 
brane through  the  anus  by  means  of  the  finger  intro- 
duced into  the  genital  passage. 

The  rectum  is  dilated,  and  is  very  distensible  just 
above  the  anus.  In  fascal  accnnnilations  it  may  be  dis- 
tended to  a  considerable  size,  and  strange  foreign 
bodies  of  large  dimensions  have  been  found  in  the 
ampulla.  Among  the  latter  may  be  mentioned  a 
bullock's  horn,  an  iron  match-box,  and  a  glass  tumbler. 
Experiment  has  shown  that  when  the  rectum  is  dis- 
tended in  tlie  male,  the  recto-vesical  fold  of  peritoneum 
is  raised,  and  the  bladder  is  elevated  and  pushed  for- 
wards. In  the  female  the  fundus  uteri  is  raised  and 
pushed  towards  the  symphysis.  The  rectum  is  arti- 
ficially distended  in  suprapubic  lithotomy,  in  order  to 
bring  the  bladder  into  better  position  (page  38G). 

ff  the  sphincter  be  very  gradually  dilated,  the 
entire  hand,  if  small,  may  be  introduced  into  the 
rectum  in  both  males  and  females.  The  circumierence 
of  the  hand  should  not  exceed  eight  inches.  By  a 
semi-rotary  movement,  and  by  alternately  flexing  and 
extending  the  Angers,  the  hand  can  be  insinuated 
into  the  commencement  of  the  sigmoid  flexure. 
Owincr  to  the  mobility  of  this  j-art  of  the  bowel  a 
larcre  extent  of  the  abdonuni  may  be  explored  througH 
the"  bowel  wall.  The  structures  that  can  be  rcachly 
felt  are  the  kidney,  the  aorta,  the  iliac  vessels  the 
uterus  and  ovaries,"  the  bladder  and  its  surroundings, 
the  pdvic  brim,  the  sacro  sciatic  foramina,  the  iscinai 
spine,  the  sacrum,  etc.  In  som.'  subjects  even  a 
simdl  hand  cannot  be  passed  beyond  the  reilection 
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tlie  poritoueiua  over  the  second  part  of  tlie  gut.  In 
such  instances  the  peritoneum  oflers  a  resistance  lilce  a 
tight  garter,  and  prevents  the  farther  advance  of  the 
hand  without  great  risk  of  laceration  of  the  parts" 
(VValshaiu). 

Owing  to  the  constrained  position  of  the  hand  and 
the  cramping  of  tlie  fingers,  this  method  of  examina- 
tion has  proved  to  be  of  but  limited  service. 

Mr.  Davy  has  invented  a  wooden  "levei-,"  by 
wliich  the  common  iliac  arteries  may  be  compi'esse'd 
against  the  pelvic  brim  through  the  rectum.  The 
li'ver  lias  been  used  in  ai-resting  hiemorrhage  du  ing 
amputation  through  the  hip  joint. 

Tlie  attaclmwnts  of  the  rectum  by  means  of  tlie 
])e]vic  fascia  are  not  very  firm  ;  since,  in  some  severe 
and  rare  cases  of  prolapse,  all  the  walls  of  the  gut 
nijiy  be  protruded  at  the  anus.  In  excision  of  the 
re 'tum,  also,  advantage  is  taken  of  this  mobility. 
In  that  operation  the  lower  two  inches  or  more 
of  the  bowel  may  be  removed,  and  the  remaining  part 
of  the  tulie  rlrawn  down  so  that  its  mucous  meinbrane 
can  be  stitched  to  the  edges  of  the  wound. 

The  viiccous  vu'/iiihrane  is  thick,  vascular,  and  but 
loo.sely  attached  to  the  muscular  coat  beneath.  Tliis 
];i.xity,  which  is  more  marked  in  children,  favours  pro- 
hipse,  an  affection  in  which  the  mu(;ous  membrant!  of 
the  lower  ])ait  of  the  rectum  is  protruded  at  the  anus. 
'J'Ik!  mucous  mfMMi)rane  presents  three  prominent  senii^ 
liiniir  folds,  about  half  an  inch  in  depth,  whieli  are 
phu'cd  nuire  or  l(!ss  transver.sely  to  tlu;  l(;ng  n.xis  of  the 
bi.wcl.^  'I'he  lir'st  jirojects  backwards  from  the  f()r(( 
jiart  of  the  rcctinn  ojipositc  tlx;  prostates,  the  secoml 
proj(!(;ts  inwards  from  the  left  side  of  the  (,u1m!  opposite! 
the  middle  of  the  .saci'um,  the  third  is  wv.w  the  (^om- 
men(;(!Mient  of  the  bowel  on  thi!  right  sid(^  'riiese 
fol.l.s,  especially  when  Ihe  gut  is  empty,  nuiy  od'er  con- 
siderable njsistaiice  to  the  introduction  ol'  ;i  bougie  or 
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long  enema  tube,  and  their  position  shonld  be  therefore 
borne  in  mind. 

The  vessels,  and  especially  the  veins,  at  the  lower 
part  of  the  rectum,  are  apt  to  become  varicose  and 
dilated,  and  form  piles.  The  tendency  to  piles  can 
in  part  be  explained  by  the  dependent  position  of  the 
rectum,  by  the  pressure  eflects  of  hardened  fieces 
upon  the  returning  veins,  and  by  the  fact  that  part 
of  the  venous  blood  returns  through  the  systemic 
system  (internal  iliac  vein)  and  part  through  the 
portal  system  (inferior  mesenteric  vein).  This  con- 
nection with  the  portal  trunk  causes  the  rectum  to 
participate  in  the  many  forms  of  congestion  in- 
cident to  that  vein.  The  veins  of  the  rectum,  also, 
can  be  affected  by  violent  expiratory  efforts.  For 
the  last  four  inches,  moreover,  of  the  bowel,  the  ar- 
rangement of  the  vessels  is  peculiar,  and  is  such  as  to 
favour  varicosity.  The  arteries,  "having  penetrated 
the  muscular  coats  at  different  heights,  assume  a  longi- 
tudinal direction,  passing  in  parallel  lines  towards  the 
edge  of  the  bowel.  In  their  progress  downwards  they 
communicate  with  one  another  at  intervals,  and  they 
are  very  freely  connected  near  the  orifice,  where  all 
the  arteries  join  by  transverse  branches  of  consider- 
able size  "  (Quain).  The  veins  form  a  plexus  with  a 
precisely  similar  arrangement. 

Aniis  The  skin  about  the  anus  is  thrown  into 

numerous  folds,  and  it  is  in  tliese  tliat  the  ulcer 
or  fissure  of  tlie  anus  forms.  The  extreme  paintul- 
.  ness  of  these  ulcers  is  due  to  the  exposure  of  a  nerve- 
fibre  at  their  base,  and  to  the  constant  contraction  of 
the  sphincter  muscle  tliat  they  excite.  Kt'lief  is  given 
by  incising  the  base  of  the  ulcer,  so  as  to  divide 
some  part  of  the  sphincter ;  or  by  violently  dilating 
tlieanus,  so  as  to  t(>ar  up  the  base  of  the  ulcer  and 
paralyse  for  a  while  the  acnion  of  the  disturhmg 
muscle     A  fine  white  line  around  the  anus,  at  tuo 
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junction  of  the  skin  and  mucous  membrane,  iiidi- 
cates  the  interval  between  the  external  and  internal 
sphincters  (Hilton). 

The  anus  may  be  torn  during  defascation,  when 
the  stools  are  hard.  A  case  is  reported  of  a  woman, 
who,  during  violent  efforts  at  defajcation,  felt  something 
give  way,  and  discovered  fajces  in  her  vagina.  The 
recto-vaginal  wall  had  ruptured  two  inches  from  the 
anus.  During  labour,  the  child's  head  has  passed  into 
the  rectum,  and  has  been  delivered  per  anum. 

As  congenital  defects,  the  anus  and  entire  rectum 
may  be  absent ;  or  the  anus  be  not  evident,  and  the 
rectum  be  more  or  less  complete;  or  the  anus  and 
lowest  part  of  the  rectum  may  be  normal,  and  the 
upper  part  of  the  bowel  be  quite  wanting. 

Nerves   of   pelvis   aii«l  perineum  The 

pelvic  viscera  are  supplied  by  the  pelvic  plexus  of 
the  sympathetic.  This  plexus  is  joined  by  at  least 
three  spinal  nerves,  the  second,  third,  and  fourth 
sacral. 

It  is  well  known  that  in  certain  afrections  of  the 
bladder,  rectum,  prostate,  etc.,  pain  is  felt  along  the 
perineum,  in  the  penis,  over  the  buttock,  and  down 
the  thigh.  These  parts  are  supplied  by  the  pudic 
and  small  sciatic  nerves,  and  the  reason  for  the  pain 
is  explained  by  noticing  that  the  very  spinal  nerves 
that  join  the  plexus  for  the  viscera  give  off  also  the 
pud^c  and  small  sciatic  nerves,  the  former  from  the 
third  and  fourth  .sacral,  the  latter  from  the  second 
and  third.  Thu.s,  the  pelvic  viscera,  and  the  skin  of 
the  buttock,  perineum,  a.nd  external  g<!iiitals  are  all 
kept  in  association  by  the  same  spinal  ncsrves. 
The  upper  jiart  of  the  rectum  is  piwided  with  i>ut 
lit  tle  .sensation,  as  illii.strated  by  the  pas.sage  of  instru- 
ments, by  the  comparative  painlessness  of  maligmint 
and  other  growtlis  high  up  in  the  bowel,  and  by  the 
little  inconvenience  felt  when  the  gut  is  distended 
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with  hardened  freces.  From  this  apathy  it  has  pro- 
bably happened  that,  in  the  self-adrainistration  of 
enemata,  patients  have  thrust  the  tube  through  the 
rectum  into  the  peritoneal  cavity.  The  last  two 
inches  of  the  bowel,  on  the  other  hand,  are  extremely 
sensitive. 

The  pain  at  the  end  of  the  penis  felt  in  prostatic 
affections,  and  in  stone,  or  other  maladies  involving 
the  bladder  neck,  is  probably  explained  by  the  fact 
that  the  prostatic  nerve  plexus  (that  supplies  both 
the  gland  and  the  neck  of  the  bladder)  is  continued 
to  the  end  of  the  penis  as  the  cavernous  plexus.^  It 
terminates  at  the  very  spot  where  the  penile  pain  is 
mostly  complained  of,  viz.,  at  the  posterior  part  of  the 

glans.  , 
The  nerve  relations  between  the  anus  and  the  neck 
of  the  bladder  are  very  intimate.  Painful  affections  of 
the  anus  often  cause  bladder  troubles,  and  retention 
of  urine  is  very  common  after  operations  upon  piles. 
Maladies,  on  the  other  hand,  that  involve  the  bladder 
neck  are  often  associated  with  tenesmus  and  anal  dis- 
comfort. This  relation  is  maintained  by  the  pelvic 
plexus,  but  mainlv  by  the  fourth  sacral  nerve.  Ihis 
nerve  gives  special  branches  direct  to  the  neck 
of  the  bladder,  and  then  goes  to  supply  the  muscles  ot 
the  anus  (the  sphincter  and  levator)  and  the  integu- 
ment between  the  anus  and  the  coccyx. 

The  mucous  mcMubrane  of  the  urethra,  the  mu§c  os 
of  the  ixmis,  and  the  greater  part  of  the  skin  ol  the 
penis,  scrotum,  perineum,  and  anus,  are  supplied  by  the 
pudic  nerve.  Thus,  it  will  be  undorstoo.l  that  irritation 
applied  to  the  urethra  may  cause  erection  ot  the  piMUS 
(as  illustrated  by  chordee  in  gonorrhcea),  or  may  pro- 
duce contraction  of  the  urethral  muscles  (as  seen  in 
some  forms  of  spasmodic  stricture).  l  ie  disturbanto 
caused  by  accumulate<l  sec.r,.(iou  beneath  1>«  P'-'f 
in  young  rhiklren  may  provoke  great  irritability  ot  the 
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organ,  ami  it  is  well  known  that  painful  alTections  of 
the  pL'iineuni  and  anus  may  be  associated  with 
priapism.  The  presence  of  the  inferior  pudendal 
nerve  in  the  perineum  will  explain  the  pain  al)out  the 
buttock  and  down  the  bade  of  the  thigh  that  is  often 
comi)lained  of  during  the  growth  of  perineal  abscess 
and  in  painful  affections  of  the  scrotum.  This  ner\-e 
crosses  just  in  front  of  the  tuber  ischii,  and  may  be 
so  pressed  u[ion  by  using  a  hard  seat  as  to  cause  one- 
sided neuralgia  of  the  penis  and  scrotum.  It  is  also 
in  close  connection  with  the  ischial  bursa,  and  neu- 
ralgia of  the  same  parts  has  been  met  Avitli  in  cases  of 
indanimation  involving  that 'structure. 

The  testicle  is  supplied  mainly  by  the  spermatic 
]ilexus.  Tills  plexus  comes  otf  from  the  renal, 
and  thus  the  testicle  is  brought  into  close  relation  with 
th(!  kidney.  Tliis  is  illustrated  by  the  pain  felt  in  the 
renal  region  in  neuralgia  of  the  testicle,  by  the  pain 
felt  in  the  testicle,  and  by  the  vigorous  retraction  of 
that  organ  observed  in  certain  affections  of  tlm  kidney, 
such  ;is  in  acute  nephritis,  and  in  the  passage  of  reniil 
calculi.  liy  means  of  the  renal  plexus  the  testicle  is 
lirouglit  into  direcjt  cominunication  with  tlu;  sciiu- 
lunar  ganglia,  and  sola)'  plexus.  'I'liis  connuunication 
serves  to  explain  the  great  collapse;  often  noticed  in 
sudden  injuries  to  the  testich',  and  especially  the 
niark(!d  (cndcncy  to  voniit,  so  ol'ten  obser\-ed  in  such 
lesions.  So  far  as  its  nerv(!s  are  concerned,  the  testicle 
is  nearly  in  as  intiTriat(!  relation  with  the  great  ncr:e- 
centrc;  of  tli(!  ahrlonien  as  is  a  great  part  of  tin;  small 
intestine,  and  one  would  expciut  a  sudden  ci-iisli  of  the 
testis  to  lie  assoiaated  with  as  seveix;  geiuira I  symptoms 
fis  wouM  accompany  a  sndilen  nipping  of  the  ihana 
in  a  rnpi  lire.  Such  a  i-esemblaii(  (;  in  symplonis  is 
actually  to  be  observed  in  [ji'actice. 
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CHAPTER  XTX. 

the  region  of  the  hip. 

This  region  will  be  considered  under  the  following 
lieads  •  1.  The  buttocks.  2.  The  region  of  Scarpa's 
trlangie.     3.  The  hip  joint.     4.  The  upper  third  of 

the  femur.  , 
1.  The  buttocks  Siuface  anatomy — ihe 

bony  points  about  the  gluteal  region  can  be_  well 
made  out.  The  crest  of  the  ilium  is  distmct,  as  is  also 
the  anterior  superior  spine.  The  postenor  superior 
spine  is  less  evident,  but  can  be  readily  felt  by  lollo^v- 
incr  the  crest  to  its  posterior  termination.  _  This  spine 
is°on  a  level  with  the  second  sacral  spine,  and  is 
placed  iust  behind  the  centre  of  the  sacro-iliac  articu- 
lation. The  great  trochanter  is  a  conspicuous  land- 
mark. It  is  covered  by  the  fascial  insertion  of  the 
gluteus  maximus.  Its  upper  border  is  on  a  level  with 
the  centre  of  the  hip  joint,  and  is  somewhat  obscured 
by  the  tendon  of  the  gluteus  medius  whicli  passes  ovei 
it  llie  comparatively  slight  prominence  ot  tlie  tro- 
chanter in  the  living  subject,  as  compared  with  the  great 
projection  it  forms  in  the  skeleton  depends  upon  t  o 
Ln  pleteness  with  which  the  gluteus  medius  a 
muLu.  hll  up  the  hollow  between  the  ti-ochanter  ai^ 
the  ilium.  When  these  muscles  are  "^^^^ 
process  becomes  very  conspicuous.    In  fat  mdividuals 
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its  po.sitiou  is  indicated  by  a  sliglit  but  distinct  depres- 
sion o\'er  the  liip. 

If  a  line  be  drawn  from  the  anterior  superior  spino 
to  the  most  prominent  part  of  the  tuber  iscliii,  it  will 
cross  the  centre  of  the  acetabulum,  and  will  hit  the  top 
of  the  trochanter.  This  line,  known  as  Nelaton's  line, 
is  frequently  made  use  of  in  the  diagnosis  of  certain 
inj'uries  about  the  hip.  For  like  diagnostic  purposes 
Bryant  makes  use  of  a  "  triangle."  As  tlie  patient  lies 
in  the  recumbent  posture,  a  vertical  line  is  dropped 
from  the  anterior  superior  spine.  A  second  line  is 
drawn  forwards  from  the  same  point  to  the  top  of  the 
gi-eat  trochanter.  The  triangle  is  completed  by  a  third 
linn  joining  the  first  two,  and  drawn  at  right  angles 
to  the  veitieal  line.  A  measurement  of  this  third  or 
test  line  will  show  if  any  shortening  has  taken  place 
in  the  neck  of  the  femur.  It  may  be  noted  tliat  the 
top  of  the  trochanter  is  nearly  on  a  level  with  the 
pubes. 

The  tubera  ischii  are  readily  felt.  They  a,re  covered 
by  the  Hcsiiy  fibres  of  the  gluteus  maximus  when  the 
hip  is  cxtcndtid.  But  whom  tlie  liip  is  flexed,  the  pro- 
ccisses  l)(;coinc  to  a  grent  extent  uncovered  by  that 
muscle.  Tlio  muscular  ma.ss  of  the  buttock  is  forineil 
by  the  gluteus  maximus  behind  and  by  the  gluteus 
nu!ilius  and  minimus  and  tensor  vagin;u  feinoris  in 
front.  Tiie  latter  mu.scle  can  be  seen  wlien  in  action, 
i.e.,  when  the  tiu'gh  is  abducted  and  rotiited  in. 

'J'he  folfl  of  tlie  buttock  is  consiiloi-ably  al)0\e  tho 
level  of  tlH!  lower  iKirdcr  of  the  gluteus  mjixinius,  with 
which  it  thcrefnn)  (hx^s  not  cori-i'spond.  When  I  Iks 
hip  is  fully  extcu<led,  as  in  the  erect  ])()stnr(\  (Jic  l.ut- 
tocks  are  round  and  proniiuent,  the  gbilcal  told  is  ti  ans- 
verse  anrl  very  distinct.  When  th(!  iiip  is  a,  litl,i(^  Hexed, 
tlie  buttocks  liecouK^  flattened,  the  ,<,dutea.I  bihl  he- 
coiufs  ol.li(|ne,  and  to  a  lai-ge  e.x  ten  I,  disappears.  A  numg 
the  early  .syruptoius  of  liip  dis('as(!  ar(;  Hal  liaiiii"-  of 
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the  buttock  and  loss  of  the  gluteal  fold.  These 
symptoms  depend  upon  the  Hexion  of  the  hip,  wliicli  is 
practically  constant  in  every  case  of  the  malady  before 
treatment.  It  is  incorrect  to  say,  as  some  books 
still  assert,  that  these  changes  are  due  to  wasting  of 
the  gluteal  muscles,  since  tliey  appear  at  too  early 
a  period  for  any  considerable  muscular  atroj^hy  to 
have  taken  place.  It  is  true  that  these  symptoms 
are  much  exaggerated  by  the  wasting  of  the  muscle 
that  occurs  later  on  in  the  course  of  the  hip  affection. 

With  regard  to  the  vessels  and  nerves  of  the  but- 
tock, if  a  line  be  drawn  from  the  po.sterior  suj^ei-ior 
spine  to  the  top  of  the  gxeat  trochanter  when  the  thigh 
is  rotated  in,  a  point  at  the  junction  of  the  inner  with 
the  middle  third  of  that  line  will  correspond  to  the 
gluteal  artery  as  it  emerges  from  the  sciatic  notch. 
A  line  drawn  from  the  posterior  superior  spine  to  the 
outer  part  of  the  tuber  ischii  crosses  both  the  posterior 
inferior  and  ischial  spines.  The  former  is  about 
two  inches  and  the  latter  about  four  inches  below 
the  posterior  superior  process.  The  sciatic  artery 
reaches  the  gluteal  region  at  a  spot  corresponding  to 
the  junction  of  the  middle  with  the  lower  third  of  this 
line.  The  position  of  the  pudic  artery  as  regards  the 
buttock  is  not  difficult  to  indicate,  since  it  crosses  over 
the  isclnal  spine  in  passing  from  the  great  to  the  small 
sacro-sciatic  foramen. 

A  line  drawn  from  the  point  just  given  for 
tlie  sciatic  artery  down  the  back  of  the  limb,  so  as  to 
lie  about  midway  between  the  great  trochanter  and  the 
ischial  tuberosity,  will  correspond  to  the  course  of  the 
gi'eat  sciatic  nerve. 

Tlie  skin  over  the  buttock  is  tliick  and  coarse, 
and  is  frequently  the  s(>at  of  boils.  From  the  appear- 
ance it  presevits  in  very  fully  injected  specimens,  it 
would  appear  that  its  blood  sup]ily  is  not  quite  so  free 
as  it  is  in  many  other  parts  of  the  surface. 
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The  subcutaneous  fa.scia  is  lax,  and  contains  a  large 
quantity  of  fat.  It  is  to  this  fat  rather  than  to  mus- 
cular development  that  the  buttock  owes  its  roundness 
and  prominence.  The  enormous  buttocks  of  the  so- 
called  "  Hottentot  Venus,"  Avhose  model  is  in  many 
museums,  depend  for  their  unusual  dimensions  upon 
the  greatly  increased  subcutaneous  fat.  The  amount 
of  adipose  tissue  normally  in  the  part  renders  the 
buttock  a  favourite  place  for  lipomata.  The  laxity  of 
the  superficial  fascia  permits  large  effusions  both  of 
blood  and  pus  to  take  place  in  the  gluteal  region,  and 
ecchymoses  of  the  buttock  can  probably  reach  a  greater 
magnitude  than  is  possible  elsewhere. 

The  deep  fascia  of  the  buttock,  a  part  of  the 
fascia  lata  of  the  thigh,  is  a  structure  of  much 
importance.    This  dense  membrane  is  attached  above 
to  the  iliac  crest,  and  to  the  sacrum  and  coccyx. 
Descending  in  front  over  the  gluteus  medius,  it  splits 
on  reaching  the  anterior  edge  of  the  gluteus  maximus 
into  two  hiyers,  one  of  which  passes  in  front  of  the 
muscle  and  tiie  other  behind.    The  gluteus  maximus 
IS  tfius  enclosed,  like  tlie  me;i,t  in  a  sandwich,  between 
two  layers  of  fascia,  and  the  two  lesser  gluteal  uuiscles 
are  ])ound  down  witliin  an  osseo-aponeurotic  .space, 
wliich  is  Hrmly  closed  above,  and  oidy  open  below 
towards  the    thigh,  and    internally  at   the  sciatic 
foramina.    Extravasations  of  blood  may  take  place 
bcneatli  this  fascia  without  any  discolor;i,tion  of  the 
skin  to  indicate  the  fact,  the  blood  lieing  unable  to 
H'ach  the  surface  through  the  dense  meinl'irane.  Such 
extravasntious  may  be  long  pent  up,  and,  as  they 
would  ^luctuat(■,  may  bo  mistaken  for  al)scess. 

Deep  inllammations  beneath  this  fa.scia,  and 
especiaJly  wlam  Imneath  the  gluteus  medius,  may  bo 
associated  with  much  pa,in,  owing  to  the  circumstance 
tliat  the  inllainuiiitory  effusions  will  be  ]ient  up  b(-twccu 
a  wall  (,r  boiK!  on  one  side  and  a  wall  of  (lcii.s(!  fascia 
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and  stout  muscle  on  the  other.  Abscesses  so  pent  up 
may  travel  for  a  considerable  distance  down  the  thigh 
before  they  reach  the  surface,  and  Farabeuf  relates  a 
case  where  a  gluteal  abscess  travelled  to  the  ankle 
before  it  broke. 

Under  other  circumstances  the  gluteal  abscess  may 
make  its  -way  into  the  pelvis  through  the  sciatic 
foramina,  or  a  pelvic  abscess  may  escape  through  one 
of  these  foramina,  and  appear  as  a  deep  abscess  of  the 
buttock. 

The  thickened  part  of  the  fascia  lata  that  runs 
down  on  the  outer  side  of  the  limb,  between  the  crest 
of  the  ileum  above  and  the  outer  tuberosity  of  the 
tibia  and  head  of  the  fibula  below,  is  kno\ra  as  the 
ilio-tibial  band.  This  band  is  tightly  stretched  across 
the  gap,  between  the  iliac  ci-est  and  the  great 
trochanter,  and  if  pressure  be  made  with  the  fingers 
between  these  two  points,  the  resistance  of  this  part 
of  the  fascia  can  be  appreciated.  It  is  obvious  that 
in  fracture  of  the  neck  of  tlie  femur,  when  the  great 
trochanter  is  made  to  approach  neai-er  to  the  crest, 
this  band  will  become  relax3d,  and  Dr.  Allis  (Agnew  s 
"Suro-ery,"  vol.  i.)  has  drawn  attention  to  this  fascial 
relaxation  as  of  value  in  tiie  diagnosis  of  fractures  of 
the  femoral  neck. 

The  lower  free  edge  of  the  gluteus  maxiuiHS  is 
oblique,  and  is  some  way  below  the  transverse  line  of 
the  fold  of  the  buttock. 

It  would  ap|>ear  that  even  this  great  muscle  ma}" 
be  ruptured  by  violence.  Thus  Dr.  MacDonnell  i^Br'd. 
Med.  Journ.,  1878)  ici>orts  the  case  of  a  robust  uian, 
a<^ed  sixty-three,  v/ho,  while  tiying  to  lift  a  heavy 
cart  when  in  a  crouching  position,  felt  something 
give  way  in  his  buttock,  and  heard  a  snap.  He  fell, 
and  was  carried  home,  when  it  wa^  found  that  the 
great  gluteal  muscle  was  ruptured  near  tlic  junction 
with  its  tendon. 
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At  least  three  Isiii-sa?  exist  over  the  great 
trochanter,  separating  that  j^i'oeess  fi'om  tlie  three 
ghiteal  muscles  respectively.  The  uiost  important  of 
these  is  the  bursa  between  the  gluteus  maximus  and 
the  bone.  AVhen  this  sac  is  inflamed  much  dilhculty 
is  experienced  in  moving  the  limb,  and  thx3  tliigh  is 
generally  kept  flexed  and  adducted.  This  position 
means  absolute  rest  from  movement  on  the  part  of  tlie 
gluteal  muscles,  which,  when  acting,  M'ould  extend 
and  abduct  the  limb,  and  bring  pressure  to  bear  upon 
the  tender  bursa. 

The  bursa  is  quite  close  to  the  bone,  so  close  that 
it  is  said  that  caries  of  the  trochanter  has  followed 
upon  suppuration  of  the  little  sac  (T.  P.  Teale). 
Tl  lere  is  a  bursa  over  tlie  ischial  tuberosity  that  is 
often  inflamed  in  those  whose  employments  involve 
much  sitting,  the  bursa  being  directly  jiressed  upon  in 
that  position.  This  sac  is  the  anatomical  basis  of 
the  disease  known  in  older  text-books  as  "  weaver's 
liottom,"  or  "  lighterman's  bottom."  When  enhu-ged 
this  bursa  may  press  upon  the  inferior  pudendal  nerve 
([lage  :37'S). 

The  arteries  and  aierves  of  lis*'  iMdtoek.  . 

The  gh.iteal  artery  is  aliout  the  same  siz(^  as  tlie  ulnar, 
and  the  .sciatic  as  the  lingual.  The  foi'Tuer  vessij 
may  sometimes  be  of  much  greater  r.ingiiitude,  and 
lias  led,  when  wounded,  to  i-apid  death  from  hicniorr- 
hage.  Wounds  of  tlu^  gluteal  vessel  will  probably 
involve  only  tlie  bi'anches  of  the  avteiy,  since  the 
gi-eater  i)art  of  tlie  ni;iin  tianik  is  situaJe  within  I  he 
jx'lvis.  <!lutea,l  a.neurisins  are  not  xcry  uiiconnnon, 
ami  with  ri'grinl  to  the  treatment  of  thes(;  tumours  it 
may  he  noted  that  th(!  gluteal  artery,  or,  bettei-,  the 
internal  iliac  truid<,  can  In;  compressed  through  [\w 
n^clum.  Com[)ression  so  ajiplied  has  been  adopti'd 
for  the  treatment  of  gluteal  aneurism  by  I))-.  Sands 
of  New  York  {Amx^r.  Joxurn.  Mad.  ^c.',  KS.Sl),  but 
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without  much  effect.  Aneurism  of  tlie  commence- 
ment of  the  gluteal  artery  could  hardly  fail  to  provoke 
nerve  symptoms,  since  the  vessel  runs  between  the 
lumbo-sacral  cord  and  first  sacral  nerve. 

Both  the  gluteal  and  sciatic  arteries  liave  been 
ligatured  through  the  buttock,  through  incisions  made 
directly  over  the  course  of  the  vessels. 

Henle  has  collected  six  cases  where  the  femoral 
artery  ran  down  along  the  back  of  the  thigh  to  the 
popliteal  space  in  company  with  the  great  sciatic 
nerve.  The  abnormal  vessel  was  in  each  case  con- 
tinued from  a  greatly  enlarged  sciatic  artei-y. 

The  gn'cat  sciatic  nerve  is  a  continuation 
downwards  of  the  main  part  of  the  sacral  plexus.  It 
is  in  this  nerve  that  the  form  of  neuralgia  kno^^ir 
as  sciatica  is  located.  A  reference  to  the  immediate 
relations  of  this  nerve  will  show  that  it  may  i-eadily 
be  exposed  to  many  external  influences.  Thus,  in  the 
pelvis  it  may  be  pressed  ujion  by  various  forms  of 
peh'ic  tumour,  and  sciatica  be  produced  in  consequence. 
Its  anterior  surface  is  in  close  relation  with  some  of 
the  principal  pelvic  veins,  and  according  to  Erb  one 
form  of  sciatica  may  be  traced  to  an  engorged  condition 
of  these  vessels.  Aneurism  of  certain  branches  of  the 
internal  iliac  artery  within  the  pelvis,  sciatic  hernia, 
and  accumulation  of  fueces  within  the  rectum,  may  all 
cause  neui-algia  of  this  important  trunk.  It  is  said  to 
have  been  injured  also  by  the  pres.sure  of  the  fa>tal 
head  during  tedious  labours,  and  to  be  affected  by 
violent  movements  of  the  hip,  a  circumstance  readily 
understood  if  the  close  relation  of  the  nerve  to  the 
hip-joint  be  borne  in  mind.  The  nerve  is  also  near 
enough  to  the  surface  to  be  influenced  by  external 
cold,  and  to  this  influence  many  forms  of  sciatica  are 
ascribed.  At  the  loNVor  edge  of  the  great  gluteal 
muscle  the  trunk  is  still  nearer  to  the  surface,  and 
this  fact  receives  illustration  in  a  case  rei)orted  in 
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Ziemssen's  Cyclopaadia,  whei-e  paralysis  of  the  nerve 
followed  its  compression  by  the  contracting  sear  of  a 
bed-sore. 

IVcrve  stretching'. — The  great  sciatic  nerve  has 
been  frequently  cut  down  upon  and  roughly  stretched 
for  the  relief  of  certain  nervous  aflections  of  the  limb. 
In  connection  with  this  procedure  it  is  important 
to  know  how  great  an  amount  of  traction  may  be 
brought  to  bear  upon  this  and  other  nerves  without 
the  cord  giving  way.  Trombetta,  who  has  paid  much 
attention  to  this  matter,  gives  the  following  weights 
as  those  required  to  break  the  undermentioned  nerves  : 
great  sciatic,  183  pounds;  internal  popliteal,  114 
pounds ;  anterior  crural,  83  pounds ;  median,  83 
pounds;  ulnar  and  radial,  69  pounds;  brachial 
jilexus  in  the  neck,  48  to  63  pounds  ;  and  brachial 
plexus  in  the  axilla,  35  to  81  pounds.  (In  each 
instance  fractions  have  been  omitted.)  It  must 
be  borne  in  mind,  however,  as  pointed  out  by  Mr. 
Symington  {Lancet,  1878),  that  in  forcibly  stretching 
ttie  gre;it  sciatic  nerve  the  trunk  may  be  torn  away 
from  its  attaclimeiits  to  the  soft  spinal  cord  before  a 
sufficient  force  has  been  applied  to  rupture  the  nerve 
at  tlie  point  stretched.  The  same  observation  ap])lies 
to  other  large  nerve-cords,  sucli  a.g  tlioseof  the  bracliial 
ple.Kus,  tliat  arc  stretched  at  a  .spot  not  far  from  their 
spinal  connections. 

The  .skin  of  tlin  l)uitock  is  well  supplied  with 
nerves,  and  tactile  s(;nsibility  is  almost  as  acute;  in 
this  part  as  it  is  over  the  back  of  the  liand,  while  it  is 
more  acute  than  is  like  sensibility  in  such  jiai  ts  as 
the  liack  of  the  Ufick,  tJie  middle  of  the  thigh,  aufl  the 
inirldhs  of  the  back.  The  sensa,ti()n  of  Ww.  gluteal 
intcgiiuicnt  is  derived  from  a  nuud.cr  oF  dillerciit 
nerves,  and  it  may  possibly  interest  a  .school-hoy,  who 
has  been  rec(;ntly  birched,  to  know  that  the  painful 
sensations  reached  his  .sen.sorium  through  .some  or  all 
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of  the  following  nerves :  offsets  of  the  posterior 
branches  of  the  lumbar  nerves,  some  branches  of  the 
sacral  nerves,  the  lateral  cutaneous  bi-anch  of  the  last 
dorsal  nerve,  the  iliac  branch  of  the  ilio-hypogastric 
nerve,  offsets  of  the  external  cutaneous  nerve,  and 
large  branches  of  the  small  sciatic. 

It  should  be  remembered  that  the  pelvic  viscera 
can  be  readily  I'eached  through  the  sciatic  foramina 
from  the  buttock.  I  once  saw  a  case  at  the  London 
Hospital  of  a  man  who  was  admitted  with  an 
apparently  insignificant  stab  of  the  buttock.  He  died 
in  a  few  .days,  of  acute  peritonitis  ;  and  the  autopsy 
showed  that  the  dagger  had  passed  through  the  great 
sacro-sciatic  foramen,  had  entered  the  bladder  and 
allowed  urine  to  escape  into  the  peritoneal  ca^^ty. 
The  rectum  has  also  been  damaged  in  injuries  to  the 
buttock,  and  Ancjer  records  a  case  of  an  artificial  anus 
situate  upon  the  buttock,  that  had  followed  a  gunshot 
wound,  which,  after  involving  the  buttock,  had  opened 
lip  the  ccecum. 

2.  The  region  of  Scarpa's  triangJe. — 
Siu'face  anatOBiiy. — The  most  important  land- 
marks in  the  i-egion  of  the  groin,  the  anterior  superior 
iliac  spine,  the  spine  of  the  pubes,  and  Poupart's 
ligament,  are  readily  made  out.  To  the  two  spines 
reference  has  already  been  made  (page  286).  Poupart's 
ligament  follows  a  curved  line,  with  its  convexity  down- 
Avards,  drawn  between  these  two  projections.  It  can 
be  felt  in  any  but  stout  persons,  its  inner  half  more 
distinctly  than  its  outer,  and  even  in  very  fat  indivi- 
duals its  position  is  indicated  by  a  slight  furrow.  The 
ligament  is  relaxed,  and  rendered  less  distinct  when 
the  thigh  is  flexed  and  adducted,  or  when  it  is 
rotated  in. 

The  line,  often  called  "  Holden's  line,"  is  thus 
described  by  tliat  surgeon  :  "  When  the  thigh  is  even 
slightly  bent,  there  appears  a  second  furrow  in  the 
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skin,  helow  th;it  at  the  cruval  arcli.  This  second 
t'uiTow  begins  at  the  angle  between  the  scrotum  and 
the  tliigh,  passes  outwards,  and  is  gradually  lost 
between  the  top  of  the  trochnnter  and  the  anterior 
superior  spine  of  the  ileum.  It  runs  riglit  across  the 
front  of  the  capsule  of  the  hip-joint.  For  this  reason 
it  is  a  valuable  landmark  in  amputation  at  the  hip- 
joint.  The  point  of  the  knife  should  be  introduced 
externally  where  the  furrow  begins,  should  run 
])recisely  along  the  line  of  it,  and  come  out  where  it 
ends  ;  so  that  the  capsule  of  the  joint  may  be  opened 

with  the  first  thrust  Effusion  into  the  joint 

obliterates  all  trace  of  the  furrow,  and  makes  a 
fulness  when  contrasted  with  the  opposite  groin." 
It  must  ])e  confessed  that  this  line  is  not  always  so 
distinct  as  Mr.  Holden's  description  would  lead  us  to 
believe,  and  in  many  subjects  it  is  quite  impossible  to 
make  it  out  at  all. 

The  saitorius  muscle  is  brought  into  view  when 
the  leg  is  raised  across  the  opposite  knee,  and  the 
adductor  longus  is  rendered  distinct  when  the  thigh 
is  abducted,  and  the  individual's  attcmjits  to  achUmt 
tiie  limb  are  resisted.  Even  in  the  obese  the  clear 
edge  of  this  mu.scle  can  be  ivM  when  it  is  in  vigorous 
aelion,  and  the  fingers  can  follow  its  border  up  to 
tlie  very  origin  of  the  mu.scle,  just  below  tlie  pubic 
spine, 

Tlie  lympliatic  glands  in  this  region  ciin  .sonietimcs 
be  felt  beneath  tlie  skin,  e.specinlly  in  thin  chihii'cii. 
The  fetnoral  ring  lies  on  a  liorizontal  line  drawn  tVdiu 
the  pubic  spine  to  tlie  lop  of  y^yvAi  trochanter,  at 
about  one  inch  to  the  outer  side  of  the  lirst-n;i.nud 
process;  or  its  position  may  fx;  indicated  by  noting  tlie 
pulsations  of  the  feiiinnil  artery  against "  the  pidu's  ; 
and  tlien,  l>y  allowing  liair:in  inch  io  ij,,.  inner  sid(!  of 
that  ve.ssel  for  the  femonil  vein,  the  sile  of  i  h,.  iVinoml 
ring  will  Ijc  reached.     The  position  of  the  .snplienoua 
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opening  is  sometimes  indicated  by  a  slight  depression 
in  the  integuments.  It  lies  just  below  Poupart's 
ligament,  and  its  centre  is  about  one  and  a  half  inches 
below  and  external  to  the  pxlbic  spine.  In  thia 
subjects  the  long  say^henous  vein  can  be  often  made 
out,  passing  to  the  saphenous  opening. 

If  a  line  be  drawn  from  a  point  just  to  the  inner 
side  of  the  middle  of  PouparL's  ligament  to  the  tubercle 
for  the  adductor  magnus,  on  the  inner  condyle  of  the 
femur,  it  will  correspond  in  the  upper  two-thirds  of 
its  extent  to  the  position  of  the  femoral  artery.  J ust 
below  Poupart's  ligament  the  femoral  vein  lies  to  the 
inner  side  of  the  artery,  while  the  anterior  crural 
nerve  runs  about  one-fourth  of  an  inch  to  its  outer 
side.  The  profunda  femoris  arises  about  one  and  a 
half  inches  below  Poupart's  ligament,  and  the  internal 
and  external  circumflex  vessels  come  oil'  about  two 
inches  below  that  structure. 

The  head  of  the  femur  lies  close  below  the 
ligament,  and  just  to  the  outer  side  of  its  central 
point.  In  very  thin  subjects  tliis  part  of  the  bone 
can  be  indistinctly  felt  through  the  soft  parts  when 
the  thigh  is  extended  and  rotated  out^^'ards. 

The  skill  over  Scarpa's  triangle  is,  unlike  tliat  of 
the  buttock,  comparatively  thin  and  line.  The  loose- 
ness of  its  attachment,  also,  to  the  parts  immediately 
beneath,  permits  it  to  be  greatly  stretched,  as  is  seen 
in  cases  of  large  femoral  hernia;,  and  in  certain  inguinal 
tumours  of  large  size;.  It  may  even  give  way  under 
severe  traction,  as  occurred  in  a  case  reported  by 
Berne.  The  i)a,ticnt  in  this  case  was  a  child  aged  11, 
the  subject  of  hip  disease.  The  thiglis  were  flexed 
upon  tiie  abdomen,  and.  forcible  extension  being 
applied  to  relieve  tlie  deformity,  the  skin  gave  way 
just  below  the  groin,  ami  separated  to  tlie  extent  of 
some  two  and  a'half  indues.  Contracting  scars  in  the 
region  of  the  groin  may  j)roduce  a  peruument  flexiug 
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of  the  hip,  and  this  result  is  not  uncommon  after  deep 
and  severe  burns  of  this  neighbourhood.  It  may  at 
the  same  time  be  noted  that  horizontal  wounds  about 
the  groin  can  be  well  adjusted  by  a  slight  flexion  of 
the  thigh. 

Instances  are  recorded  where  a  supernumerary 
mammary  gland,  provided  with  a  proper  nipple,  has 
been  found  located  in  the  groin.  Jessieu  relates  the 
case  of  a  female  who  had  a  breast  so  placed,  and  who 
suckled  her  child  from  this  part.  In  a  few  cases  the 
testicle,  instead  of  descending  into  the  scrotum,  has 
escaped  through  the  crural  canal,  and  made  its 
appearance  in  Scarpa's  triangle.  It  has  even  mounted 
up  over  Poupart's  ligament  after  the  manner  of  a 
femoral  hernia,  being  probably  urged  in  that  direction 
by  the  movements  of  the  limb. 

The  siiix^rHcial.  fascia  in  this  region  is  not 
very  dense,  and  has  little  or  no  influence  upon  the 
progress  of  a  su  peril cial  abscess.  This  fact  receives 
extensive  illustration,  since  the  glands  in  Scarpa's 
triangle  frequently  suppurate,  and  yet  the  pus  in  the 
great  majority  of  the  cases  readily  reaches  the  surface, 
in  spite  of  the  circum.stance  that  the  denser  layer  of  the 
su[)(;rficial  fascia  (for  in  tliis  region  it  is  divided  into 
two  layers)  covers  in  those  glands,  and  should  hinder 
tlie  progress  of  pus  towards  the  surface.  Although 
tlie  sul)cutaneous  fat  is  not  peculiarly  plentiful  in  tin's 
region,  yet  Scarpa's  ti-iaughs  is  a  favourite  spot  for 
lipomata.  It  is  in  this  ])lacc  tliat  Uit!  fiitty  tumour 
often  oxhiljits  its  disposition  to  travel,  and  several 
cases  !i.n!  niported  wln^rc  such  a  tumour  has  stai'icd  at 
the  groin,  and  travelled  some  way  down  the  thigh. 
The  jf)urney  is  always  in  the  direction  of  gravity,  and 
is  renihsrcd  possiiilo  by  the  lax  capsule  of  Lmnour, 
by  the  looseness  of  tlie  tissue  in  which  it  is  cndiedded, 
and  by  tlie  fluidity  of  fat  at  the  normal  temperature 
of  the  botly. 
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The  fascia  lata  completely  invests  the  limb, 
being,  so  far  as  the  front  of  tlie  thigh  is  concerned, 
attached  above  to  Poupart's  ligament,  to  the  body  and 
ramus  of  t!ie  pubes,  and  the  ramus  of  the  ischium. 
Its  integrity  is  interrupted  only  by  the  saphenous 
opening.  This  fascia  exercises  some  influence  upon 
deep  abscesses  and  deep  growths.  Thus  a  psoas 
abscess  reaches  the  thigh  by  following  the  substance 
of  the  psoas  muscle,  and  finds  itself,  when  it  arrives  at 
Scarpa's  triangle,  under  the  fascia  lata.  In  a  great 
number  of  cases  it  points  where  the  psoas  muscle 
ends,  but  in  other  and  less  frequent  instances  its 
progress  is  decidedly  influenced  by  the  fascia  lata,  and 
it  moves  down  the  limb.  Thus  guided,  a  psoas 
abscess  has  pointed  low  down  in  the  thigh,  and  even 
at  the  knee,  and  Erichsen  reports  a  case  where  such 
an  abscess  (commencing,  as  it  did,  in  the  dorsal  spine), 
was  ultimately  opened  by  the  side  of  the  tendo 
Achillis. 

The  ilio-psoas  nmscSe  being  stretched,  as  it  were, 
over  the  front  of  the  hip  joint,  and  i)articipating  in 
many  of  the  movements  of  that  joint,  is  iieculmrly 
liable  to  be  sprained  in  violent  exercises.  Between 
this  muscle  and  the  thinnest  part  of  the  hip  capsule  is 
a  bursa,  which  often  communicates  with  the  joint. 
When  chronically  iiifla.med,  this  bursa  may  form  a  large 
tumour  on  the  front  of  the  thigh  that  may,  accord- 
ing to  Nancrede,  attain  the  size  of  a  child's  head,  lo 
refieve  this  bursa  from  pressure  when  iutlamed,  Hio 
thi'di  always  l)eeoraes  flexed,  and  a  train  of  .symptoms 
is  produccHl  that  are  not  unlike  those  of  liip  dis(>asc. 
The  bursals  quite  clo.se  to  the  pelvic  bones,  and  m  one 
case  at  least  suppuration  of  this  bursa  led  to  nccro.sis 
of  those  bones  (Nancrede).  Tlu>  sartonus  is  a  muscle 
that,  from  its  length,  peculiar  action,  etc.  one 
would  hardly  expect  to  liud  ruptured  from  violence, 
yet  in  the  Musce  Dupuytreu  there  is  a  specimen  of  suou 
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a  rupture  about  tlie  middle  of  the  muscle  united  hy 
iibrous  tissue.  The  adductor  muscles,  and  especially 
the  adductor  longus,  are  frequently  spi'ained  or  even 
jjartially  ruptured  during  horse  exercise,  the  grip  of 
the  saddle  being  for  the  most  part  maintained  by 
them.  "Rider's  sprains,"  as  such  accidents  are 
called,  usually  involve  the  muscles  close  to  their  pelvic 
attachments.  jMuch  blood  is  often  eftused  wlien  the 
fibres  are  ruptured,  and  such  elTusion  may  become 
so  dense  and  iibrinous  as  to  form  a  mass  that  has 
been  mistaken  for  a  detached  piece  of  the  pubes 
(Henry  Morris).  The  term  "  rider's  bone  "  refers  to 
an  o.ssifi cation  of  the  upper  tendon  of  the  adductor 
longus  or  magnus,  following  a  sprain  or  partial 
rupture.  Cases  are  reported  where  the  piece  of  bone 
in  the  tendon  was  half  an  inch,  two  inches,  and  even 
throe  inclies  long. 

Biood-vcsscis  The  femoral  artery  occupies  so 

superficial  a  po.sition  in  ^cai-pa's  triangle,  that  it  is  not 
infrequently  wounded.  The  vessel  also  has  been 
opened  up  by  cancerous  and  p]iagod;enic  ulcerations  of 
this  part,  the  occurrence  leading  to  fatal  haemorrhage. 
Pressure  is  Tuost  conveniently  apjilied  to  the  artery  at 
a  spot  immediately  below  Pou[)art's  ligament,  and 
should  be  directed  backwards,  so  as  to  compress  tlio 
vessel  against  the  pubes  and  adjacent  pai't  of  the  liip 
capsule.  Lower  down,  compression  should  be  apfjlied 
in  a  direction  backwards  and  outwards,  so  as  to  \w\\v' 
the  artf'ry  against  the  shaft  of  the  femui',  which  lies 
at  .some  ilistance,  to  its  outer  side.  Pressure  rudely 
afiplied  by  a  tourni(|iiet  may  caus(;  pldebilis  by 
damaging  tlu;  vein,  or  neuralgia  by  <;ontusing  (lio 
anterior  crural  nerve. 

F<>oni  Ihe  ne.ar  proximity  of  the  artery  and  vein, 
it  happens  that  arferio- venous  aneurisms  following 
Wound  have  been  met  with  in  this  silualion.  Aneu- 
rism is  frequent  in  the  eonnnon  t'euKiral,  and  many 
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reasons  can  be  given  wliy  that  vessel  should  be  attacked. 
It  is  just  about  to  bifurcate  into  two  large  trunks,  its 
superficial  position  exposes  it  to  injur}',  it  is  greatly 
infiiienced  by  the  movements  of  the  hip,  and  its  coats 
may  even  be  damaged  by  those  movements,  if  excessive. 

Phlebitis  of  the  femoral  vein  has  in  many  cases 
followed  contusion  of  the  vessel  in  its  upper  or  moi'e 
superficial  part,  and  a  like  result  has  even  followed 
from  violent  flexion  of  the  thigh.  The  long  saphenous 
vein  is  often  varicose,  and  one  form  of  the  varicosity 
is  said  to  depend  upon  constriction  of  the  vein  by  an 
unduly  narrow  saphenous  opening.  One  sometimes 
meets  with  cases  in  out-patient  practice  that  may 
probably  be  due  to  this  cause;  but  the  evidence  is  not 
sufficiently  weighty  to  sanction  the  operation  proposed 
for  such  cases,  viz.,  an  enlargement  of  the  saphenous 
opening  itself. 

The  anterior  ci-ural  nerve  lies  on  the  ilio-psoas 
muscle,  and  it  is  said  that  neuralgia  and  even  para- 
lysis of  the  nerve  may  follow  upon  inflammation  of 
that  muscle  and  upon  psoas  abscess.  Tlie  superficial 
position  of  the  trunk  exposes  it  to  injury.  The 
genito-crural  nerve  (the  nerve  tliat  supplies  the 
cremaster  muscle)  gives  a  sensory  filament  to  the 
integument  of  the  thigh  in  Scarpa's  triangle.  Irri- 
tation of  the  skin  over  tlie  seat  of  this  nerve,  wliieli  is 
placed  just  to  tlie  outcn-  side  of  tlie  femoral  artery, 
will  cause,  in  children,  a  sudden  retx-action  of  the 
testicle.  Tlie  .same  result  is  often  seen  in  adults 
also  on  slight  irritation,  and  is  nearly  always  provoked 
by  severe  stimulation. 

The  lyniplialic  g-laiids  in  this  region  are 
numerous,  and  as  tlicy  are  frequently  the  seat  of 
al)scess,  it  is  important  to  know  from  ^vhence  they 
derive  their  ctterent  vessels.  They  are  divided  into  a 
superficial  and  deep  .set.  Tlio  superficial  .set,  averaging 
ffoiu  ten  to  fifteen  gland.s,  ai'c  arranged  in  two  clustens, 
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one_  parallel  and  close  to  Poupart's  lig-ament  (the 
lonzoutal  series),  the  other  parallel  and' close  to  the 
long  saphenous  vein  (the  vertical  series).  The  deep 
set,  about  four  in  number,  are  placed  along  the  femoral 
vein,  and  occupy  the  crural  canal. 

Theinguiiialglandsreceivethefollowinglvmphatics- 
Superficial  vessels  of  loioer  limb  =  vertical  set  of 
superfacial  glands. 

_  -S'«y;e^^cm^  vessels  of  lower  half  of  abdomen  = 
middle  glands  of  horizontal  set. 

Super/kial  vessels  from  outer  surface  of  buttock  = 
external  glands  of  horizontal  set. 

From  inner  surface  of  buttock  =  internal  glands 
of  horizontal  set.  (A  few  of  these  vessels  go  to  the 
vertical  glands). 

.-Superficial  vessels  from  external  genitals  =  hori- 
zontal glands,  some  few  going  to  vertical  set. 
.Superficial  vessels  of  perineum  =  vertical  set 
JJeep  lymphatics  of  lower  ^i/ni  =  deep  set  of  glands 
llie  lymphatics  that  accompany  the  obturator, 
gluteal,  and  sciatic  arteries,  and  the  deep  vessels  of 
lie  penis,   pa_ss  to  the  pelvis  and  have  no  concern 
witli  the  inguinal  glands. 

One  of  the  deep  glands  lies  in  the  crural  canal 
and  upon  the  septum  crurale.  Being  surrounded  by 
dense  stn.cfires,  it  is  apt  to  cause  great  distress  ^s\u  ^^ 
iiifLiinod,  and  great  pain  when  the  hip  is  moved  ]n 
Home  cases,  by  reflex  disturbance,  it  has  produecl 
.  y.up  oms  akiii  to  those  of  strangulated  hernia.  Some 
brancli^,  of  the  anterior  crural  nerve  lie  over  the 
inguma  lymph  glands,  and  Sir  B.  .Brodic  ivports  a  case 
in  whud,  these  branclH.s  were  stretche.l  over  two  en- 
Jarge,|  glands,  like  strings  of  a  violin  ov.r  its  l,rid,ro 
so  that  vio  ent  pain  and  convulsive  mov,.m,.nLs 
«f!t  lip  in  the  limb. 

KI.T)ha,ntiasis  Arabnm  is  more  common  in  (he 
'ow..r  hmi,  than  in  a,ny  otl,,,-  part,  a,nd  h.uls  to  a.n 
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enormous  increase  in  the  size  of  the  extremity  (Co- 
chin or  Barbadoes  leg).    Its  pathology  is  intimately 
concerned  with  the  crural  lymphatics.  "Elephantiasis 
appears  to  consist  primarily  in  an  inflammatory  hyper- 
plasia of  the  cellular  elements  of  the  connective  tissue, 
in  connection  with  which  (according  to  Vircliow)  there 
is  reason  to  believe  that  the  roots  of  the  lymphatic 
vessels  are  specially  involved.      Inflammatory  over- 
growth of  the  elements  of  the  lymphatic  glands  next 
ensues,  with  obstruction  to  the  passage  of  lymi)h 
through  them.    Then  this  fluid  stagnates  in  the  lym- 
phatic vessels,  which  sometimes  dilate  even  to  then- 
radicles  in  the  cutaneous  papillse,  and  accumulates  in 
the  interstices  of  the  afiected  tissues,  adding  to  then- 
bulk,  and  at  the  same  time  stimulating  them  to  over- 
o-rowth    ....     In  some  cases  of  elephantiasis, 
especially  those  in  which  the  genital  organs  or  ndjoin- 
inn-  parts  of  the  thigh  or  abdomen  are  implicateil, 
croups  of  vesicles  appear  here  and  there  on  the  afiected  . 
surface,  which  are  really  dilated  lymphatic  spaces,  and 
which,  on  rupturing    ....    discharge  consider- 
able quantities  (sometimes  several  pints  at  a  time)  ot 
lymph  (Dr.  Bristowe).  . 

The  l«il>   joint  The  hip  joint  is  an  articulation 

of  considerable  strength.  This"  strength  depends  not 
only  upon  the  shape  af  the  articulating  bones,  whic.i 
permits  of  a  good  ball  and  socket  joint  being  formed, 
but  also  upon  the  powerful  ligamcaits  that  connect 
them,  and  the  muscular  hands  that  directly  support 
the  capsule.  Those  advantages,  however,  are  to  some 
extent  counterbalanced  by  the  immense  leverage  that 
can  be  brought  to  bear  upon  the  femur,  and  the  nu- 
merous strains  and  injuries  to  which  the  jomt  is 
subjected,  as  the  sole  connecting  link  between  the 
trunk  and  the  lower  limb. 

The  acetnhdmn  is  divided  into  an  articular  and  a 
non-articular  part.    The  former  is  of  horse-shoe  shape, 
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an, I  varies  from  one  inch  to  Lalf  an  inch  in  width 
H."  bone  iuiinecliatoly  above  the  articiUar  area  is 
A  dense,  and  through  it  is  transmitted  the  superin- 
cumbent weight  of  the  trunk.  The  non-articuhar  part 
corresponds  to  the  area  enclosed  by  tlie  horse-shoe,  and 
IS  made  up  of  very  thin  bone.  In  spite  of  its  thinness 
It  is  very  rarely  fractured  by  any  violence  that  may 
clnv-e  the  femur  up  against  the  pelvic  bones,  since  no 
ordinary  force  can  bring  the  liead  of  the  thigh-bone 
ui  contact  with  this  segment  of  tlie  os  innominatum. 

Pelvic  abscesses  sometimes  make  their  way  into 
the  hip  joint  through  the  non-articular  part  of  tlie 
acetabulum,  and  an  abscess  in  the  hip  joint  may  reach 
the  pelvis  by  the  same  route.  But  both  such  circum- 
stances are  mfe.  In  sortie  cases  of  destructive  hip 
disease  the  acetabulum  may  separate  into  its  three 
component  parts.  Up  to  the  age  of  puberty  these 
three  bones  are  separated  by  the  Y-shaped  cartila-e. 
At  puberty  the  cartilage  begins  to  ossify,  and  by  tlie 
eig  iteenMi  year  the  acetabulum  is  one  continuous  mass 
ot  bone.  The  breaking  up  of  the  acetabulum  by  disease 
therefore,  is  only  possible  before  tliat  year. 

Thf!  inaniKsr  in  which  tlie  Various  movements  at 
thf^  hip  a.'e  iunited  may  l;c  briefly  expres.scd  as  follows 
/■'"■•■'o^,  when  tlie  knee  is  bent,  is  limited  by  the  con- 
tact ot  the  soft  parts  at  the  groin,  and  by  some  part 
ot  the  ischiob.moral  ligament;  when  the  knee  is  ex- 
tomled  the  movement  is  limit.id  by  the  l:amstrin- 
hiu.scles.  Kaevsioa  is  limit..!  by  Ihr  ilio  IV.mor:,,!  or 
Y  l.gmnent.  yl/W,/,/,;,M  1,^  f,,,,,  j„.,u,„.o-r,.M.nr;d 
bgament.      AJdnCAon  ul  the  |i,nb  is  lin.it.d 

by  the  liganicntum  t<;r(;s  and  ischio-fenn.ral  li.r,.,,MH.nt 
and  ot  thoe.nende.1  lind>  by  the  ont.r  libn^nf  U.,', 
:l.o-temoral  hgam.Mit  and  upper  pa,rt  of  the  c,.,p.s,de 
Uotalion  imMcuuU  is  resisted  by  the  iliu-IVninral 
l"-.'arnent,  and  esi.ecially  i,y  its  "inner  part,  ,lurin.. 
■<^f'ns,on,  and  by  the  outer  limb  of  that  ligammt  and 
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the  li^amentum  teres  during  flexion,  rwta  I  ion  invxirds 
is  limited  during  extension  by  the  ilio-feuioral  hgament 
and  durmg  flexion  by  tlie  iscliio-femoral  ligament  and 
inner  part  of  the  capsule. 

Hip  joint  disease — Owing  to  its  deep  po.sition 
and  its  thick  covering  of  soffc  parts,  this  articulation  is 
able  to  escape,  to  a  great  extent,  those  severer  injuries 
that  are  capable  of  producing  acute  inflammation  lu 
other  ioints.  Acute  synovitis  is  indeed  quite  rare  m  the 
hip,  and  the  ordinary  disease  of  the  part  is  of  a  dis- 
tinctly chronic  character.     It  follows  also,  from  the 
deep  position  of  the  articulation,  that  pus,  when  it  is 
formed  in  connection  with  disease,  remains  peat  up, 
and  is  long  before  it  reaches  the  surface.  Suppuration 
in  this  region,  therefore,  is  often  very  destructive. 
When  efl-usion  takes  place  into  the  joint,  the  swelling 
incident  thereto  will  first  show  itself  m  those  parts 
where  the  hip  capsule  is  the  most  thin.  _  lire  thinnest 
parts  of  the  capsule  are  in  front  and  behind  ;  m  front 
n  the  triangular  interval  between  the  inner  edge  of 
the  Y  ligament  and  the  pectmeo-  emoral  ligament 
and  behind,  at  the  posterior  and   ower  pait  of  he 
c-xDSule      It  is  over  these  two  districts  that  the 
Sing  first  declares  itself  in  cases  of  eflusion  in  o 
he  ioint,  and  as  these  parts  are  readily  accessible  o 
es  ure,  it  follows  that  they  correspond  also  to  the 
?eSons  where  tenderness  is  most  marked   and  is 

•^^tli"p  disease,  certain  false  positi.1.  are 
assumed  by  the  aftccted  limb,  the  meaning  of  which 
in Tmportant  to  appreciate.  Tl.ese  l-.tions  may 
be  arranged  as  follows,  accorduig,  as  nearly  as  possible, 

^^IrSfll-girTS,  abducted,  and  a  little 
3ve£ll    and  associated  ..th  tins  there  IS  (.^ 
l,.n.rlhenin>'-  of  the    bmb   and   [6)    loi.iosis  oi 
siunerTirtl.o  thigh  is  adducted  and  inverted,  and 
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incident  to  tliis  there  is  (5)  apparent  sliortening  of 
the  limb  ;  (G)  tliere  is  real  shortening  of  the  limbr 

1.  Tlie  hrst   position  is  simply  the   posture  of 
greatest  ease.     It  depends  mainly  upon  the  effusion 
into  the  joint.     If  Huid  be  forcibly  injected  into  a 
lap  joint  the  thigh   becomes  flexed,   abducted,  and 
,a  little  everted.     In  other  words,   the  articulation 
holds   the   most   fluid   when   the   limb  is  in  this 
position,  and  the  patient  places  it  there  to  relieve 
pain  by  reducing   the   tensioii    within    the  capsule 
to  a  minimum.     Flexion  is  the  most  marked  feature 
m  this  position.     Its  effect  is  pronounced.     It  relaxes 
the  main  part  of  the  Y  ligament,  which,  when  the 
hmb  is  straight,  is  drawn  as  an  unyielding  band  across 
the  front  of  the  joint.    Aljduction  relaxes  the  outer 
limb  of  this  ligament  and  the  upper  part  of  the  cap- 
sule.   Eversion  slightly  relaxes  the  inner  limb  of  the 
Y  ligament  and  the  ischio-femoral  ligament.  The 
latter  movement  is  the  least  marked,  since  eversion, 
even  in  the  flexed  position  of  the  joint,  is  resisted  by 
the  outer  part  of  the  Y  ligament.     Any  but  a  moderate 
degree  of  abduction  would  Ije  limited  by  the  pectineo- 
femoral  ligament,  especially  as  that  ])and  is  rendered 
most  ten.se  when  abduction  is  combined  with  flexion 
and  rotation  outwards. 

2.  The  apparent  lengthening  is  due  to  the  tilting 
down  of  the  pelvis  on  the  di.sea.sed  side,  and  is  the 
result  of  the  patient's  attempts  to  overcome  the  efl^ects 
of  the  position  just  d(!scribed.  The  limb  is  shortened 
by  flexion  and  abduction,  and  to  bring  the  foot  again 
to  the  grounfl;uid  to  restore  the  natural  pai-allelism  of 
tlie  limbs,  tlif  j)el  vis  has  to  b(!  tilted  down  on  the  allectcd 
fiide.  Thus,  an  apjiarent  lengthening  is  ])roduced, 
wliicli  is  seen  wlien  tiic  patient  lies  upo'n  m,  bed  iin.l  Hk' 
abduction  is  marie  to  .li.sai)|)ear.  il.Nd  lengthening  of 
tlie  hmb  can  scarcely  be  produced  l)y  the  eirusion  mto 
t  lio  joint.     F,y  forcible  iiij(;ction  into  the  joint  JJrauno 
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could  only  separate  tlie  articulating  surfaces  about 
one-fifth  of  an  inch. 

3.  The  lordosis,  or  curving  forwards  of  the 
spine,  occurs  in  the  dorso-lumbar  region.  It  depends 
upon  the  flexion  of   the  limb,   and   is  the  result 

of  an  attempt  to  con- 
ceal   that  false  posi- 
tion, or  at  least  to 
minimise    its  incon- 
veniences   (Fig.  38). 
Wlien  the   thigh  is 
flexed  at  the  hip  by 
disease,     the  lowei' 
liml)  can  be  made  to 
appear    straight  by 
simjily    bending  the 
spine  forwards  in  the 
dorso  -  lumbar  region 
without  eflecting  tlie 
least  movement  at  the 
disordered  joint.  In- 
deed,   the  movement 
l^roper  to  the  hip  is  in 
this   case  transferi-ed 
to    the     spine.  A 
patient  With  a  ilexed 
hip  as  the  result  of 
disease  can  lie  on  Ins 
back  in  bed,  witli  both  limbs  apparently  peifectly 
straight,  he  having  concealed  the  flexion,  as  it  were,  .y 
producing  a  lordosis  of  the  spine.    If  the  lordosis  be 
corrected,  and  the  spilie  be  made  straight  again,  then 
the  flexion  of  the  lap  rear,]>ears,  although  all  the  time 
the  hip  joint  has  been  absolutely  rigid,     ihis  lord<«.. 
r^enorally  appears  a  little  late  in  the  disease,  and  at  ei 
the  limb  has  become  more  or  less  hxed  in  the  false 
positions  by  contraction  of  the  surroundiiig  muscles. 


Y\s.  38.— Diagram  to  show  tlie  Mode  of 
Productiou  of  Lordosis  in  Hip  Disease. 
A,  Ffinur  tK'xea  at  liip,  pelvis  (rciirusent«l  li.v 

tlie   dotted    lilie)   strnigUt,    "iid    fP"  ; 

llnI•m.^l.     ii,  Tlie   flexion  cnlK■e.^lea 

overcome  li.v  loi'dosis  oE  tUe  spiue  ;  tHe 

pelvis  rendered  obliiiuc. 
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4.  Sooner  or   later,  in  liip   disease,  the  tliigh 
becomes  aclducted  and  inverted,  while  it  still  remains 
flexed.    This  position  has  been  variously  accounted 
for.      According    to    one    theory,   it    is    due  to 
softening  and  yielding  of  some  parts  of  the  inflamed 
capsule.  _  This  view  is  set  forth  by  Mr.  Barker,  in 
his  admirable  monograph  on  joint  disease  in  Holmes' 
"  System  _  of    Surgery,"    in    the   following    words  : 
"  As  the  inflamed  capsule  commences  to  soften,  its 
weakest  part  yields  first,  i.e.,  the  posterior  inferior 
This  now  admits  of  more  flexion  still.  .  .  .    The  hori- 
zontal posterior  fibres,  which  in  the  distended  condition 
of  the  capside  lielp  in  the  eversion,  are  the  next  to 
stretch,  admitting  of  inversion,  wliich  is  now  the  more 
l>ossil)le,  as  the  Y  is  relaxed  by  flexion,  and  its  inner 
limb  lias  no  strain  to  be  taken  off  by  eversion.  Finally, 
tlie  upper  and  outer  anterior  fibres  yield,  and  adduction 
then  _  takes   place."     This  explanation  is  a  little 
un.satisfactory  ;  and  it  is  more  probaljle  that  this  false 
l)Osition,  and  especially  the  adduction,  depends  upon 
muscular  action.    The  muscles  about  the  joint  are  in  a 
state  of  irritability.    They  are  contracted  by  a  reflex 
action  tliat  starts  from  the  inflamed  articulation,  and 
since  the  adductor  muscles  are  supplied  almo.st  solely 
by  the  ol.tiirator  nerve,  it  is  not  unreasonable  to 
expect    tliein    to    be    ospeci;dly    disturbed    if  tlio 
largo  shai-o  that  the  obturator  nerve  takes  in  the 
supply  of  tlie  liip  1)0  borne  in  mind.    The  adducto-s 
are  also  rotatoi's  outvv;ii-ds,  but  tliis  latter  movcrmont 
would  be  resisted  by  tlie  .strong  outer  limb  f,f  the  Y 
bgament,  as  well  ;,s  by  the  ]iga,mcii(,um  teres,  boMi  „f 
winch  are  rend.'rc.l  tense  by  rotation  outwnrds  durinir 
llfxion.     'I'll,.,  whole  m;itt(M',  however,  rcniircs  fiirlJie'r 
mvestigation. 

/).  Apparent  .shortening  of  Ih..  limb  is  due  to 
Ji'f'i'ig  up  of  the  pelvis  on  the  disea-sed  side,  and 
bears  the  .same  relation  to  adduction  that  apparent 


Surgical  Applied  Anatomy.    (Chap.  xix. 


lengthening  bears  to  abduction.  To  overcome  tlie 
adduction,  and  to  restore  the  natural  parallelism  of  the 
limbs,  the  patient  tilts  up  one  side  of  his  pelvis  (Fig. 
39).    It  thus  happens  that  a  patient  with  his  femur 


Ibo  iwo  cases. 

flexed  and  t^dducted  by  disease  may  lie  in  bed  with 
both  limbs  quite  straight  and  parallel,  but  ..th  on. 
lunb  obviously  shorter  than  the  other.    The  flexion  ' 
such  a  case  is  concealed  by  lordosis,  and  the  adduction 
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by  the  Lilting  of  the  pelvis.  In  some  cases  of  simul- 
taneous disease  in  botli  hip  joints  tliat  lias  been  in- 
dittcrently  treated,  both  thighs  may  remain  adducted. 
The  limbs  are  unable,  of  course,  to  remedy  their  posi- 
tion by  the  usual  means,  when  the  disease  is  double, 
and  consequently  one  limb  is  crossed  in  front  of  tlie 
other,  and  the  peculiar  mode  of  progression  kno^yn  as 
'•  cross-legged  progression  "  is  produced. 

6.  The  real  shortening  depends  upon  destructive 
changes  in  the  head  of  the  bone,  or  to  dislocation  of 
the  partly-disintegrated  head  on  to  the  dorsum  ilii, 
tlu-ough  yielding  of  the  softened  capsule  and  the 
crumbling  away  of  the  upper  and  posterior  margin  of 
the  acetabulum. 

When  hip  disea.se  commences  in  bone  it  usually 
involves  the  epiphyseal  line  that  unites  the  head  of 
tlie  fenuir  to  the  neck.  This  luie  is  wholly  within 
the  joint,  and  the  epiphysis  that  forms  the  head  unites 
with  the  rest  of  the  bone  about  the  eighteenth  or 
nineteenth  year. 

AVhen  th(!  bono  is  primarily  involved  the  posi- 
tion of  fle.xion  and  aljduction  with  eversion  may 
not  be  ob.scrv(>d  at  all,  there  being  no  eilusion  at  hrst 
mto  the  joint.  In  such  cases  the  limb  becomes  at 
once  fie.xed  and  adducted,  and  tliis  posture  is  probably 
fhie  sdicly  to  muscular  siiasni,  and  to  an  attempt 
to  [ireveut  the  hcnd  of  the  femur  from  pressing 
against  tlie  acetaludum,  ;iiid  so  causing  pain. 

It  is  W(!ll  known  that  paliciUs  wiLh  liip  disense 
oflen  complain  of  ])ain  in  the  knee.  'J'his  rcfci-ivd 
p.'un  may  b(!  so  marked  a-s  to  entirely  wiMidi-aw 
attfiithm  from  tlu;  true  seat  of  dis(^a.se.  Tims  I  ,,nco 
had  ,M,  child  sent  to  the  liospita]  with  a  s.iund  knee 
'•are(nlly  secured  in  splinLs,  but  without  a,ny  appli- 
a.nc<!  to  th(!  iiip,  which  wns  thr;  seat  of  „,  sumcwhat 
iicMve  indammalinn.  This  referred  pjiin  is  ,,,,sv 
to   understand,   since   the    two    joints    an'  sup^jlied 
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by  branches  of  the  same  nei-ves.  In  the  hip,  branches 
from  the  (1)  anterior  crural  enter  at  the  front  of  the 
capsule  ;  (2)  branches  from  the  obturator  at  the  lower 
and  inner  part  of  the  capsule;  and  (3)  branches  from 
the  sacral  plexus  and  sciatic  nerye  at  the  posterior 
])art  of  the  joint.  In  the  knee,  branches  from  the 
(1)  anterior  crural  (nerves  to  vasti)  enter  at  the  front 
of  the  cajisule;  (2)  branches  from  the  obturator  at 
the  posterior  part  of  the  capsule;  and  (3)  branches 
from  the  internal  and  external  popliteal  divisions  of 
the  great  sciatic  nerve  at  the  lateral  and  hinder 
aspects  of  the  joint. 

Pain,  therefore,  in  the  front  of  the  knee,  on  one 
or  both  sides  of  the  patella,  has  probably  been  re- 
ferred along  the  anterior  crural  nerve,  and  pain  at 
the  back  of  the  joint  along  the  obturator  or  sciatic 
nerves. 

In  hysterical  individuals  joint  disease  may  be 
imitated  by  certain  local  nervous  phenomena,  the 
articulation  itself  being  quite  free  from  structural 
change.  This  atfection  moat  commonly  shows  itself 
in  the  hip  or  knee,  a^id  the  "hysterical  hip,"  or 
"hysterical  knee,"  takes  a  prominent  place  in  the 
symptomatology  of  hysteria.  It  is  not  quite  easy  to 
understand  why  these  two  large  joints  should  be  so 
frequently  selected  for  the  minncry  of  disease.  Hilton 
has  endeavoured  to  explain  the  fact  upon  anatomical 
3-rounds,  having  reference  to  the  nerve  supply  of  these 
foints  in  relation  to  the  nerve  supply  of  the  uterus. 
The  uterus  is  mainly  supi-licd  by  an  oHshoot  from  tlie 
hypoo-astric  plexus,  and  by  the  third  and  fourth  sacral 
nerN'e°s.  Now,  the  hypogastric  plexus  contains  hla- 
mcnts  derived  from  the  lower  lumbar  nerves  ;  and  from 
the  same  trunks  two  nerves  to  the  hip  and  knee 
(tlie  anterior  crural  and  obturator)  are  in  great  part 
derived  The  great  sciatic  also  contains  a  large 
portion  of  the^third  sacral   nerve.    This  common 
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origin  of  the  joint  and  the  uterine  nerves  forin.s  tlie 
ba.sis  of  Hilton's  exphxnation  of  the  rehitive  fi-equency 
of  hysterical  disease  in  the  large  articulations  of  the 
lower  limb.  The  explanation,  however,  is  unsatisfac- 
tory, since  the  uterus  receives  many  of  its  ners  cs  from 
the  ovarian  plexus,  and  the  theory  is  founded  upon 
the  unwarranted  supposition  that  all  hysterical  dis- 
orders are  associated  with  some  affection  of  the 
uterus  or  its  appendages. 

Fractwi  cs  of  tSic  Hjjpci-  cud  of  tSae  fensBBi- 
may  be  divided  into  (1)  fractures  of  the  neck  wholly 
witliin  the  capsule  ;  (2)  fractures  of  the  base  of  the 
neck  not  wholly  within  the  cap.sule ;  (3)  fractures  of 
the  base  of  the  neck  involving  the  great  trochanter ; 
(4)  se]jarations  of  epiphyses.  It  must  be  scarcely 
possdjie,  apart  from  gunshot  injuries,  to  fracture 
the  neck  of  the  femur  Ijy  direct"  violence,  owing  to 
the  depth  at  which  the  bone  is  placed,  and°the 
manner  in  which  it  is  protected  by  the  surroundinc^ 
muscles.  The  violence,  tlierefore,  that  causes  the 
lesion  is  nearly  always  applied  indirectly  to  the  bone, 
as  by  a  fall  upon  the  feet  or  great  trochanter,  or  by  a 
sudden  wrench  of  the  lower  limb. 

M.  Kodet,  by  a  series  of  experiments,  concludes 
th.at  the  sitii-ation  of  the  fracture;  can  be  predicated 
by  a  knowledge  of  the  direction  in  whicli  tlie  viokmoe 
ha.s  acted.  "Thus,  a  force  acting  vertically,  as  in 
tailing  on  the  feet  or  knees,  will  i.roducc  an  oblique 
intracapsular  fi-actiiro ;  a  force  acting  from  before 
backwards,  a  transver.se  intracapsular '  fractui'e  ;  one 
from  l^ehind  forwards,  a  fra-cturc;  paj-tly  within  and 
l)artly  without  the  capsuh-,  a.n<l  a,  for,'e  applied 
tmnsver.sely,  a  fracl.iire  entirely  willn.ut  the  capsule" 
(Quoted  by  Ilrnry  AForris;  irolmcs'  "System  of 
'Surgery.'') 

I.  'I'lie  l,rue  inlracapsular  fracture  may  involve 
aiiy  part  of  the  cervix  within  the  joint,  but  is  mo.st 
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usuall'y  found  near  the  line  of  junction  of  the  head 
with  the  neck.    This  fracture  is  most  common  in  the 
old,  in  whom  it  may  be  produced  hy  very  slight 
degT(?es   of   violence.     The   liability   of    the  aged 
to°  this   lesion    is    explained    upon    the  following 
grounds.     The  angle  between  the  neck  and  shaft 
of    the  femur,   which    will  be   about   130°    in  a 
child,  tends  to  diminish  as  age  advances,  so  that  in 
the  old  it  is  commonly  about  125°.    In  certain  aged 
subjects,  as  a  result  probably  of  gross  degenerative 
changes,  this  angle  may  be  reduced  to  a  right  angle. 
This  diminution  of  the  angle  certainly  increases  tlie 
risk  of  fracture  of  the  neck  of  the  bone.    There  is^ 
often  also,  in  advanced  life,  much  fatty  degeneration  of 
the  cancellous  tissue  of  the  cervix  with  thinning  of 
the  compact  layer.     Dr.  Merkel  {Amer.  Joicni.  Med. 
Sc    1874)  also  asserts  that  in  old  persons  there  is  an 
absorption  of  that  process  of  the  cortical  substance 
which  runs  on  the  anterior  part  of  the  neck  between 
the  lesser  trochanter  and  the  under  part  of  the  head 
This  process    he  calls   the  "  calcar  feniorale,'  and 
maintains  that  it  occupies  the  situation  at  which  the 
oreatest  pressure  falls  when  the  body  is  erect.  Ihese 
fractures  are  but  rarely  impacted;  but  when  impacted, 
the  lower  fragment,  represented  by  the  relatively 
small  and  compact  neck,  is  driven  into  the  larger  and 
more  cancellous  fragment  made  up  of  the  head  ot  the 
bone      The  fracture  may  be  subperiosteal,  or  tlie 
frao-ments  may  be  held  together   by  the  reflected 
poi'tion  of  the  capsule.     These  reflected  fabres  pass 
Lloncr  the  nock  of  the  bone  from  the  attachment  of 
the  capsule  at  the  femur  to  a  point  on  the  cervix, 
much  nearer  to  the  head.     "These  reflected  hbros 
occur  at  three  places,  one  correspondmg  m  position  to 
'  the  middle  of  the  ilio-femoral  ligament,  another  to  ti.e 
pectineo-femoral,  and  the  third  on  the  upper  and  l«ck 
part  of  the  neck  "  (Henry  Morns),    in-actures  of  this 
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|iart  very  mrelj  indeed  unite  by  bone.  Blood  is  brought 
to  tli-e  head  of  the  bone  by  the  cervix,  the  reflected 
parts  of  the  capsule,  and  the  ligamentum  teres.  When 
the  first  two  sources  of  blood  supply  a.'e  cut  off  by 
the  fracture  the  third  does  not  appear  to  be  suthcient 
to  allow  of  great  reparative  changes  taking  j^lace 
ill  the  upper  fragment.  The  fractures  that  heal  by 
bone  are  ].)robably  either  imj)acted,  or  subperiosteal, 
or  not  wholly  intracapsular. 

2.  With  i-egard  to  fractures  at  the  ba,se  of  tlie 
neck,  it  must  be  remembered  that  a  wholly  extra- 
capsular fracture  of  the  neck  of  the  femur  is  an 
anatomical  impossibility.  If  tlie  fracture  is  whollj^ 
without  the  capsule,  then  it  must  involve  a  part 
of  the  femoral  shaft,  and  cannot  be  entirely  thi'ough 
the  cervix.  In  tlie  front  of  the  bone  the  capsule  is 
attached  to  the  femur  along  a  part  of  the  inter- 
trochanteric line,  and  strictly  follows  the  line  of 
junction  between  the  cervix  and  the  shaft.  Behind, 
the  capsule  is  inserted  into  the  neck  some  half  of  an 
inch  in  front  of  the  posterior  inter-ti'oclianteric 
line.  It  is  therefore  possible  for  a  fracture  of 
the  neck  to  be  extracapsular  Ijohind,  l)iit  not  in 
front,  and  many  of  these  lesions  at  the  base  of  the 
neck  have  this  I'elation  to  the  capsule.  The  Y  ligament 
is  so  thick,  being  in  one  place  about  a  (juarter  of 
an  inch  in  tliickne.ss,  that  a  fracture  involving  the 
base  of  the  cervix  may  run  bf^tvveen  its  fibres  at  their 
iiita,chment,  a.iid  In;  neither  extra-  nor  intra-capsular. 
When  fntcLures  at  the  junction  of  the  neck  a.iid  shaft 
are  imf)n,cted,  the  up])er  Fi-agment,  t'e^jrescnted  by  the 
I'ompact  and  rehi.tivcly  small  cervix,  is  driven  inio  the 
'"uicchous  tissue  aliout  the  grtiat  (ri>(;ha,nlcr  and  ujiper 
eufl  f)f  the  shaft.  As  a,  re.sult  of  this  impaction  tlie 
trocha,ntcr  may  lie  sjilit  up,  ;i,nd  the  lioncs  may 
b(?come  fr(;(;  aga.in  through  tii(;  e.\tent  of  this 
splintering. 
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With  regard  to  tlie  symptoms  of  a.  fractiii'*; 
of  the  iieclt  of  the  femur,  the  following  may  be 
noticed  :  (a)  The  swelling  often  observed  in  the  front 
of  the  limb,  just  below  Poupart's  ligament,  is  due 
either  to  effusion  of  blood  into  the  joint,  or  to  pro- 
jection of  the  fragments  against  the  front  of  the 
capsule  ;  (5)  the  shortening  is  brought  about  by  the 
glutei,  the  hamstrings,  the  tensor  vaginse  femoris,  the 
rectus,  sartorius,  and  ilio-psoas,  the  adductors,  gracilis 
and  pectineus ;  (c)  the  eversion,  or  rotation  out- 
wards of  the  limb,  is  mainly  due  to  two  causes:  (1) 
The  weight  of  the  limb,  which  causes  it  to  roll 
outwards,  as  is  seen  in  persons  insensible  or  asleep, 
the  line  of  gravity  passing  through  the  outer  part 
of  the  thigh  ;  (2)  the  fact  that  the  compact  tissue 
on  the  posterior  aspect  of  the  neck  is  much  more 
fragile  than  that  on  the  anterior  aspect.  Thus  the 
cervix  is  often  more  extensively  fractured  behind 
than  in  front,  or  the  fracture  may  be  imjiacted  behind 
but  not  in  front,  and  in  either  case  the  limb  will  tend  to 
become  everted.  As  a  third  cause  may  be  mentioned 
the  action  of  the  ilio-psoas,  the  adductor  and 
pectineus  muscles,  and  of  the  small  rotators  muscles, 
all  of  which  will  tend  to  roll  the  femur  outwards. 

3.  Fracture  of  the  base  of  the  neck,  involving 
the  great  trochanter.  In  this  lesion  the  head,  the 
cervix,  and  a  part  of  the  great  trochanter,  are  sepa- 
rated from  the  shaft  and  rest  of  the  trochanter. 

4.  Separation  of  epiphyses.  There  are  three 
epiphyses  in  the  upper  end  of  the  femur,  one  for  the 
head,  which  miites  between  eighteen  and  nineteen  ; 
one  for  the  lessor  trochanter,  wduch  unites  about 
seventeen  ;  and  one  for  the  greater  trochanter,  which 
unites  about  eighteen.  Tlie  neck  is  formed  by  an 
extension  of  ossification  from  the  shaft.  A  few  cases 
are  recorded  where  it  is  supposed  that  the  cajnit 
femoris  was   separated  at   the   epiphyseal  hue  by 
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violence,  but  the  accident  is,  I  believe,  illustrated  bj 
no  actual  specimens.  Mr.  Henrj  Morris  has  collected 
hve  cases  of  separation  of  the  epiphysis  of  the  great 
trochanter.  This  separation,  if  complete,  could  hardly 
avoid  being  intracapsular  in  part,  since  the  capsule  is 
attached  to  the  anterior  superior  angle  of  the 
trochanter  itself. 

Dislocations  of  the  hip — These  injuries  are 
comparatively  rare,  on  account  of  tlie  great  strength 
of  the  articulation,  and  when  they  occur  in  a  healthy 
joint  are  always  the  result  of  a  considerable  degree  of 
violence.  A  dislocation  of  the  hip  may  be  congenital, 
or  may  be  spontaneously  produced  by  muscular 
effoi-ts,  as  shown  in  a  few  rare  cases,  or  may  be  the 
result  of  di-scase  of  the  articuhition.  We  are,  how- 
ever, now  concerned  only  with  "regular"  dislocations, 
the  result  of  violence. 

^  Varietios— The  head  of  the  bone  may  be  found 
displaced  m  four  direction.s,  producing  the  four  regular 
dislocations  of  the  hip.  In  two  the  head  of  the  femur 
IS  posterior  to  a  line  drawn  vertically  through  the 
acetabuhnn,  anfl  in  the  other  two  it  is  found  anterior 
to  that  lilie. 

(1)  Backwards  ami  upwards.  Head  rests  upon 
iliuni,  just  aljove  and  behind  acetabulum.  The  "c/?V 
lorjUion  v.pon  the  dorsum,  ilii."  (2)  Ba,ckwar(is.  llead 
rests  upon  ischium,  and,  as  a  rule,  about  on  a  level 
wit,h  the  is.'hial  si.inc.  The  ^UlidoaUiou  into  the 
^■■mlu:  nntel,.:'  (.'5)  Forwards  and  downwards.  Head 
r.'Hts  on  thyroid  foramcui.  The  «  oldimUor  or  thyrtd,!, 
didorMum."  (4)  J^'oi-wanls  and  upwai'ds.  irc-id 
n'Sts  upon  the  body  of  the  pubes,  clone  to  its  junction 
with^the  ileum.    Tlu;  "disbdation  vpon  the  p'/dws:" 

The  above  arrangement  represents  idso  (Jk;  order 
ol  frcqu.;ncy  of  tlie.se  luxations.  No.  1  luung  the  most 
'inmoti  dislocation  of  this  part,  and  No.  4  the  most 

1  i*f» 


Hire. 
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General  facts. — In  all  these  dislocations  pf  the 
hip,  (a)  the  luxation  occurs  when  the  limb  is  in  the 
position  of  abduction  ;  {h)  the  rent  in  the  capsule  is 
always  at  its  posterior  and  lower  part ;  (c)  the  head 
of  the  bone  always  passes  at  first  more  or  less  directly 
downwards  ;  {d)  the  Y  ligament  is  untorn,  whde 
the  ligamentum  teres  is  ruptured. 

(a)  It  is  maintained  that  in  all  luxations  at  the 
hip,  the  pelvis  and  femur  are  in  the  mutual  position 
of  abduction  of  the  latter  at  the  time  of  the  accident. 
The  direction  of  the  neck  of  the  femur  and  of  the 
acetabulum,  and  the  position  of  the  cotyloid  notch,  all 
favour  dislocation  iii  the  abducted  posture.  I  he 
lower  and  inner  part  of  the  acetabulum  is  very 
shallow,  and  the  lower  and  posterior  part  of  the 
capsule  is  very  thin.  In  abduction,  the  head  of  the 
bone  is  brought  to  the  shallow  part  of  the  acetabulum; 
it  moves  more  than  half  out  of  that  cavity ;  it  is 
■  supported  only  by  the  thin  weak  part  of  the  capsule,  and 
its  further  movement  in  the  direction  of  abduction  is 
limited  only  by  the  pectineo- femoral  ligament,  a 
somewhat  leeble  band.  In  abduction  the  round 
licrament  is  slack,  and  in  abduction  with  flexion  both 
the  Y  ligament  and  the  ischio-femoral  ligaments^  are 
also  relaxed.  In  the  position  of  abduction,  therefore, 
no  great  degree  of  force  may  be  required  to  thrust  the 
head  of  the  bone  through  the  lower  and  posterior  part 
of  the  capsule,  and  displace  it  downwards. 

(h)  The  above  being  allowed,  it  will  be  understood 
that  the  rent  in  the  capsule  is  always  at  its  posterior 
and  lower  parts.  "Generally  the  rupture  is  jagged 
and  irregular,  but  will  be  found  to  extend  more  or 
loss  directly  from  near  the  shallow  rim  of  the  ace  a- 
bulum,  across-the  thin  portion  of  'Y^^' 
femur  near  the  snuxll  trochanter,  and_  then  to  nu 
■doncv  the  back  of  the  ligament  close  to  its  attachment 
to  the  neck  of  the  bone  "  (Henry  Morris). 
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(c)  If  the  position  of  tlie  limb  at  the  time  of  tie 
accident  be  considered,  it  will  be  seen  ,  that  the  femur 
will  in  every  case  be  displaced  downwards.  There  is, 
indeed,  but  one  primary  dislocation  of  the  hip,  a 
luxation  downwards.  The  four  forms  siven  above 
are  all  secondary,  the  bone  having  in  each  instance 
first  passed  downwards  before  it  moved  to  any  of 
the  positions  indica,ted.  This  point  has  been  ably 
demonstrated  by  Mr.  Henry  Morris,  whose  account 
of  the  anatomy  of  hip  dislocations  is  most  valu- 
able. The  head  having  left  the  acetabulum,  its 
ultimate  destination  will  depend  upon  the  chai'acter 
of  the  dislocating  force.  "If  the  limb  be  flexed  on  the 
pelvis,  and  rotated  inwards,  or  the  pelvis  be  corre- 
spondingly moved  on  the  thigh  at  the  moment  of 
displacement,  the  head  of  the  femur  will  take  a 
backward  course,  and  rest  on  the  dorsum  ilii  or  some 
part  of  the  ischium.  On  the  other  hand,  extension 
and  outward  rotation  will  cause  the  head  of  the  bone 
to  travel  upwards  and  forwards,  and  what  is  called  a 

dislocation  on  to  the  pubis  will  occur  If  the 

dislocation  is  neither  accompauicd  nor  followed  by 
rotation,  or  fixed  flexion  or  exten.sion,  the  head  of  the 
femur  will  remain  Ixdow  the  acetabulum,  and  will 
occupy  the  foramen  ovale,  if  it  takes  a  slightly  forward 
direction  in  its  descent,  or  some  position"  near  the 
tuberosity  of  tlic  iscliium  if  it  leaves  its  socket  in  a 
backwju-d  and  flownward  direction"  (flcnry  Morris). 

('/)  The  Y  lig;i,iiu'iit  is  never  torninany  "r(!gular" 
di.slocation.  It  is  saved  by  its  gi'eat  density,  and  the 
cii-cuinstance  tliiit  it  is  prol)al)ly  uioi'c!  or  less  relaxed 
at  the  time  of  the  luxation.  The  nu  Lliod  of  rc'ducing 
thf^se  dislocations  l)y  maiiiiiulation  depends  for  ils 
success  ifiainly  upon  iJie  inlegi-ily  <,!'  I  he  Y  iiga-meiir,, 
which  acts  as  llu^  t'uh;i-uiu  to  a,  lever  of  wliieh  the 
shaft  of  the  feniiii-  is  thr^  lung  ;irui,  !in(l  the  neck  the 
short.     la  the  backwai'd  lu.\;i,(iunH  the  h(;ad  is  hehiud 
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tlie  Y  ligament,  and  in  the  foi-ward  displacements  in 
front  of  it. 

The  anatomy  of  each  form. — Nos.  1  and  2. 

The  dislocations  hackioafds.  Here  the  femoral  head, 
having  been  displaced  in  the  way  indicated,  is  carried 
towards  the  dorsum  or  sciatic  notch  by  the  glutei, 
_  llamsti'ing,  and  ad- 

ductor muscles. 
The  bone  having 
taken  a  general 
direction  back- 
Avards,  the  height  to 
which  it  ascends  de- 
pends mainly  upon 
the  nature  of  the 
dislocating  force, 
and  also  upon  the 
extent  of  tlie  rup- 
ture in  the  capsule, 
and  the  laceration 
of  the  obturator 
interiius  tendon 
aiid  other  small 
external  rotators. 
The  dorsal  disloca- 
tion is,  therefore, 
Sciatic.  The  more 
extreme  the  flexion  and  inward  rotation  at  the  time 
of  the  accident  the  more  likely  is  the  dislocation  to  he. 
sciatic.  More  moderate  flexion  and  inward  rotation 
will  produce  a  luxation  upon  the  dorsum.  In  tlio 
dorsal  luxation  the  head  is  above  the  _  obturator 
internus  tendon,  while  in  tlie  sciatic  form  it  is  below 
it  (Bigelow).  Morris  has  been  able  to  find  but  one 
case  of  direct  dislocation  of  tlio  femur  backwards  on 
to  the  ischium,  la  every  instance  it  passes  first  in  a 
ilowiiward  direction,  and  then  backwards. 


Fig.  40.— Dislooatiou  upon  the  Dol'sura  ilii 
(Bigelow). 


a  more  advanced  grade  of  tlie 


Chap.  XIX.]    Dislocations  of  the  Hip. 


449 


Bigelow  states  that  there  is  no  evidence  to  show 
that  the  head  of  the  lemur  has  ever  been  actually 
displaced  into  tlie  sciatic  notch. 

In  these  backward  dislocations  the  ilio  -  psoas 
muscle  is  greatly  stretched.  The  quadratus  fenioris, 
the  obturators,  the  gemelli,  and  the  pyriformis  are  more 
or  less  lacerated.  The  pectineus  is  often  torn,  and 
the  glutei  muscles 
even  may  be  ruptured 
in  part.  The  great 
sciatic  nerve  may  be 
compressed  between 
the  femoral  neck  and 
the  I'otator  mu.scles, 
or  between  the  head 
of  the  bone  and  the 
tuber  ischii.  In  both 
of  the  backward  lux- 
ations there  is  shor- 
tening, due  to  the 
circumstance  that  tlie 
line  between  the  an- 
ti'iior  superior  spine 
and  the  femoral 
condyles  is  lessened 
by  the  displacement 
backwards  of  the 
bone,  with  the  addi- 
tional shortening  in 
about  by  the  pa.ssiu 


Fig.  41.— Obturator  or  Thyroid  Disloca- 
tion (Bigolow). 

the  dorsal  dislocation  brought 
of  the  femoral  head  above  tho 


iftvel  of  the  acetabulum.  The  adduction  and  in- 
ver.sion  ni  the  main   depend   upon   the  yiosition  of 


the  iiead  and  cervix,  which  must 
of  the  bone   upon   which  they  lie. 
IS    maintairu^d    by    the    teu.se  Y 
damage   done  to  'tlio   chief  externa. 


them  a 

JJD 


follow 
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igainent.  '  Tho 
■olators  places 


the  plane 
Ins  position 


Iso  horn  (U  coihIhU.       The  lle.xion  is  due  to 
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the  tension  of  the  Y  ligament,  and  of  the  ilio-psoas 
muscle. 

Nos.  2  and  3.  The  dislocations  forwards.  If  the 
head  after  leaving  the  acetabulum  simply  moves  a 

little    forwards  along 
the  inner  edge  of  the 
socket,  the  thyroid  lux- 
ation is  produced.  If 
it    goes    farther  and 
moves    upwards,  the 
pubic  displacement  will 
result.    The  latter  dis- 
location    is  therefore 
but  an  ad\'anced  form 
of     the    first  -  named. 
Whether  the  head  will 
remain  in  the  thyroid 
foramen  or  ascend  on 
to  the  pubes  depends 
on   whether  extension 
and  rotation  outwards 
accompanies   the  dis- 
placement.     If  these 
occur  the  pubic  form 
is  produced.     In  these 
injuries  the  pectineiis, 
gracilis,  and  adductors 
will  be  more  or  less  torn,  while  the  ilio-psoas,  glutei,  and 
pyriform  muscles  are  much  stretched.    Ihe  obturatoi 
nerve  may  be  stretched  or  torn,  and  m  the  pubic 
luxation  the  anterior  crural  nerve  may  be  ";yoly«; 
The  abduction  and  eversion  of  the  Inub  noticed  m 
these  luxations  depend  partly  upon  ^l^e  posi  ion  of 
the  head  of  the  bone,  lixed  more  or  ^jj;^':^ 
Y  ligament,  and  partly  upon  the  action  of  the  gl  tea^ 
muscles  and  some  of   the  small  external  loUto  s 
which  are  tightly  stretched,      The  flexion  of  the 


Fig.  42.— Dislocation  upon  the  Pubes 
(Bigelow). 
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limb  is  mainly  due  to  the  stretching  of  the  ilio- 
psoas muscle. 

In  the  thyroid  luxation  the  extremity  is  said  to  be 
lengthened.  Tliis  lengthening  is,  however,  apparent, 
and  is  due  to  the  tilting  down  of  the  pelvis  on  the 
injured  side.  In  the  pubic  dislocation  there  is 
shortening,  the  head  being  carried  above  the  ace- 
tabular level. 

Of  the  modes  of  reducing  these  dislocations  by 
manipulation  little  can  be  said  here.  The  more 
usual  proceedings  may  be  briefly  summarised  as 
follows  : 

First. — Flex  the  thigh  in  the  adducted  \ 
position  in  luxations  Nos.  1  j 
and  2.  (  To  relax  the 

Flex  the  thigh  in  the  abducted  I  Y  ligament, 
position  in  luxations  Nos.  3  \ 
and  4.  / 
Secondly. — Circumduct  out  in^  Tobring  back  the  head 
_  Nos.  1  and  2.     '  to  the  rent  in  the  cap- 
Circumduct  in  in  jsule  by  the  same  route 
Nos.  3  and  4.   j  that  it  has  escaped. 
Thirdly. — Extend  in  all  cases.     To  induce  the  head 
to  again  enter  the  acetabulum. 
In  reducing  dislocations  of  the  hip  it  may  be  noted 
tliat  the  internal  condyle  of  tlie  femur  faces  in  nearly 
the  same  direction  as  tlie  head  of  the  bone. 

In  nmpiitalion  at  the  liip-joint  by  long 
anterior  and  short  posterior  flaps  the  following  partis 
are  divided.  In  the  face  of  the  anterior  flap'will  be 
seen  sections  of  the  tensor  vaginre  fomoris,  rectus,  ]iart 
of  the  vast!,  the  adductors  longus  and  brevis,  and  tlie 
gracib's.  Close  to  the  acetabulum  in  front  are  sections 
of  the  ilio-psoas  and  pectincus  muscles,  and  behind 
find  to  the  inner  side  the  obturator  externus.  In 
tins  flap  also,  close  to  the  angle  between  it  ;i,i)d  the 
posterior  flap,  arc  small  portions  of  the  glutei  io  the 
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outer  side  of  the  hip,  and  of  the  adductor  magnus  to 
the  inner  side.  The  cut  end  of  the  sartorius  is  found 
the  lower  edge  of  the  flap.    The  femoral  and 


on 


rig.  43.— Amputatiou  at  Hip  Joint  (Agatz). 
Head  of  fcm„r:  ^  -^j-;-\7',>-^„^^/r'r'l^-';^^^^ 
TOpliJiioIis  vein  ;  "Miiuerior  crural  nerve. 

profunda  vessels,  together  with  the  saphenous  vein 
a.id  the  anterior  crural  and  supcrHcial  nerves,  are  cut 
in  the  lower  edge  of  t],e  flap.  On  the  face  of  the  ilap 
are  branches  of  the  profunda  and  external  circumflex 
vessels,  while  the  trunk  of  the  internal  circumflex 
artery  is  cut  close  to  the  acetabulum  on  its  mner  .side. 
The  face  of  the  posto.rior  flap  exposes  the  glutei 
muscles,  hamstrings,  and  adductor  magnus  Dee,;^ 
in  the  flap  arc  divided  the  small  external  rotators. 
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The  sciatic  nerves  and  vessels  are  cnt  on  the  lower 
border  of  tlie  flap,  while  on  its  fdce  are  divided' 
branches  of  the  sciatic,  perforating,  and  circumtlex 
arteries. 


CHAPTER  XX. 

THE  THIGH. 

Under  the  term  "the  thigh"  it  will  be  convenient 
to  describe  that  part  of  the  lower  lirub  that  extends 
between  the  regions  just  described,  and  the  districts 
of  the  knee  and  popliteal  space. 

Surface  auatouBy — In  muscular  subjects  the 
outline  of  the  thigh  is  irregular,  but  in  the  less 
muHcularly  developed,  who  are  {provided  with  a  good 
share  of  subcutaneous  fat,  tlie  limb,  in  this  section  of 
it,  is  more  or  less  evenly  rounded. 

The  prominence  of  the  rectus  muscle  is  noticeable 
on  the  front  of  the  tliigh,  especially  when  the  muscle 
IS  in  action.  To  the  inner  side  of  this  structui-e,  and 
conspicuous  along  tlie  lower  half  of  tlie  thigh,  is  the 
(iminence  formed  by  the  vastus  internus.  The  mass 
to  the  outer  side  of  the  rectus  is  composed  of  the 
external  vastus  muscle,  and  occupies  the  greater  part 
of  the  limb  in  this  region,  being,  however,  more 
conspicuous  below. 

liiinning  down  the  anterior  and  inner  aspect  of 
the  thigh,  from  the  apex  of  Scarpa's  triangle,  is  a 
depression  which  indicates  the  interval  betwcien  the 
Muadriceps  muscle  and  tiin  adductors.  Along  this 
groove  the  sartorius  lies.  Over  the;  surface  of  the 
vastus  cxtenuis  a  longitudinal  depression  is  oftcm  to 
be  observed  formed  by  IIh;  pressurn  exercised  l,y  the 
super-imposed  ilio-tibial  band  of  the  fascia  lata  (Quain'a 
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"Anatomy").   Tlie  hamstring  muscles  cannot  usually 
be  distinguished  the  one  from  the  other  above  the 
popliteal  space,  nor  is  their  separation  from  the  ad- 
ductors indicated.    The  separation,  however,  between 
them  and  the  vastus  externus  is  distinct,  and  corre- 
sponds to  the  position  of  the  external  inter-muscular 
septum.    The  line  of  the  femoral  vessels  has  already 
been  o-iven.    The  long  saphenous  vein  follows  in  the 
thigh'the  course  of  the  sartorius  muscle,  and  may  be 
represented  on  the  surface  by  a  line  drawn  from  the 
region  of  the  saphenous  opening  (page  426)  to  the 
posterior  border  of  the  sartorius  muscle  at  the  level 
of  the  inner  condyle  of  the  femur.  The  long  saphenous 
nerve  follows  the  course  of  the  femoral  artery,  lynig 
first  to  the  outer  side  of  that  vessel,  and  then  gradually 
crossing  it.    In  the  lower  fourth  of  the  thigh  the 
nerve  passes  under  cover  of  the  sartorius  muscle  to 
the  inner  side  of  the  knee,  and  is  accompanied  by  the 
superficial  branch  of  the  anastomotic  artery.    A  hue 
drawn  down  the  back  of  the  limb  from  a  point  nndway 
between  the  great  trochanter  and  tuber  ischii  to  the 
middle  of  the  ham  will  correspond   to  the  great 
sciatic  nerve  and  one  of  its  continuations,  the  mternul 
popliteal.    The  great  trunk  usually  bifurcates  a  little 
below  the  middle  of  the  thigh.  ^  -j 

The  skin  of'  the  thigh  is  coarse  on  the  outer  side 
of  the  limb,  but  internally  it  is  thin  and  line  and  is 
apt  to  be  readily  excoriated  by  ill-applied  bandages  or 
splints  It  is  but  loosely  attached  to  the  subjacent 
parts  a  circumstance  that  greatly  favours  the 
performance  of  circular  amputations  in  this  region. 
At  one  place,  however,  it  is  a  little  more  adherent, 
viz.,  along  the  groove  that  separates  the  vastus 
extcrnus  behind  from  the  hamstring  muscles,  and  that 
corresponds  to  the  outer  intermuscular  «t^Ptui";  ^  ^ 
laxity  of  the  subcutaneous  tissue  favours  extensne 
exttuvasatioiis  beneath  the  skin,  and  permits  of  laige 
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flaps  of  intogiiment  being  torn  up  in  cases  of  injury  to 
this  part  of  the  extremity. 

The  fascia  lata  invests  the  limb  at  all  parts  like 
a  tightly-htting  sleeve.  It  is  thickest  at  its  outer 
side,  where  it  forms  the  dense  ilio-tibial  band.  It  is 
thinnest  at  the  upper  and  inner  aspect  of  the  thigh, 
where  it  covers  the  adductor  muscles.  It  increases 
considerably  in  strength  as  it  approaches  the  front  of 
the  knee,  and  attaches  itself  to  the  tibia  and  lateral 
rriargins  of  the  patella.  This  fascia  resists,  especially 
at  its  outer  part,  the  growth  of  tumours  and  abscesses, 
and  limits  deep  extravasations  of  blood.  It  has 
occasionally  been  ruptured  in  part  by  violence,  and 
through  the  rent  so  formed  the  subjacent  muscle 
has  bulged,  forming  what  is  known  as  a  hernia  of 
the  muscle.  This  condition  has  been  met  with  in  the 
case  of  the  quadriceps  muscle,  and  also  of  the  adductor 
longus.  Such  "hernife"  are  probably  associated  Avith 
some  rupture  of  the  fibres  of  the  muscles  implicated. 
Two  deep  processes  of  the  fascia  are  attached  to  the 
femur,  and  form  the  outer  and  inner  intermuscular 
septa.  The  outer  septum  separates  the  vastus 
externus  from  the  biceps,  and  the  inner  the  vastus 
internus  from  the  adductors.  Together  with  the 
fascia  lata,  these  septa  divide  the  thigh  into  two 
aponeurotic  spaces,  which  can  be  displayed  in  a 
transverse  section  of  the  limb.  These  divisions, 
however,  are  of  little  surgical  moment,  and  the  inner 
septum  is  often  so  thin  and  feeble  that  it  could  have 
little  cHect  in  directing  the  course  of  an  abscess. 

In  circular  amputations  of  the  thigh  the  imisclcs 
arc  apt  to  i-ctract  a  little  unevenly,  since  some  are 
attanlied  to  tlie  fcunoral  shaft  wliile  otiicrs  n,re  free. 
Tlif;  iiuisclcs  so  attached  are  tlio  adductors,  vasti  and 
crurcus,  wliii(!  the  free  muscles  are  the  sartorius,  rectus, 
liamsti-iiigs,  and  gracilis. 

In  spite  of  its  great  strength  the  tendon  of  the 
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quadriceps  may  be  ruptured  by  muscular  violence.  A 
good  example  of  such  an  accident  is  recorded  by  Mr. 
Bryant  {Mad.  Times,  1878).  A  man  aged  forty-two 
stumbled  in  the  dark,  and  fell  down  a  pit  ten  feet 
deep.  On  examination  the  tendon  was  found  to  be 
torn  across,  and  the  gap  above  the  patella  produced  by 
the  rupture  occupied  no  less  extent  than  the  lower  thu-d 
of  the  thigh.  A  somewhat  more  remarkable  accident 
is  reported  to  have  happened  to  the  sartorius  muscle. 
This  muscle,  just  before  its  insertion  into  the  tibia, 
gives  oft"  an  aponeurotic  expansion  from  its  anterior 
border  to  the  capsule  of  the  knee-joint.  In  the  case 
alluded  to  (Lancet,  1873),  this  expaiision  is  said  to 
have  been  ruptured,  and  the  muscle  itself  to  have  been 
found  dislocated  backwards  in  consequence.  The 
accident  befell  a  man  aged  forty,  who  was  squatting, 
in  the  position  assumed  by  tailors,  upon  the  floor  of  a 
wagon,  when  his  companion  tripped  over  him,  and 
felf  across  his  bent  knees.  Something  was  felt  to 
have  given  way  near  the  ham,  and  on  examination  the 
above  lesion  was  diagnosed. 

The  femoral  artery  may  be  ligatured  at  any  part 
of  its  course  in  the  thigh,  and  the  comparatively  super- 
ficial position  of  the  vessel  renders  it  very  hable  to  be 
injured.  The  thigh  affords  many  instances  of  the 
remarkable  way  in  which  isolated  branches  of  a  mam 
artery  are  often  alone  damaged.  Thus,  Langier  rehjtes 
the  case  of  a  man-cook,  who,  in  running  round  a  tabli', 
struck  the  upper  and  outer  side  of  his  thigh  against 
the  corner  of  it.  This  led  to  a  subcutaneous  rupture 
of  the  external  circumflex  artery.  Unfortunately  tlie 
extravasation  was  cut  into,  and  the  patient,  after 
being  subjected  to  many  modes  of  treatment,  died 
from' the  effects  of  repeated  hLemorrhage.  Dr.  i,utcner 
(Dub.  Joarn.  Med.  Sc.,  1874),  gives  the  case  of  a  man 
who  was  stabbed  in  the  thigh  over  th<^  teu.oral  vossHs 
durin.'  a  scullle.   Profuse  bleeding  followed,  and  it  was 
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found  that  the  only  vessel  wounded  was  the  internal 
cii'cuuiHex  artery,  just  at  its  point  of  origin  from  the 
profunda.  The  case  was  treated  promptly  and  the 
man  did  well. 

Fractiares  of  tSie  femiu'. — The  shaft  of  the 
femur  may  be  broken  at  any  part,  but  the  lesion  is 
most  common  at  the  middle  third  of  the  bone,  and 
least  frequent  at  its  upper  thii-d.  If  broken  by  direct 
violence  the  fracture  is  usually  transverse,  and  if  by 
indirect  violence  it  is  usually  oblique.  The  probability 
of  a  fracture  being  due  to  direct  violence  diminishes 
in  the  bone  from  below  upwards,  while  the  probability 
of  a  lesion  from  indirect  violence  increases  in  the 
game  direction.  Thus  it  happens  that  the  fractures 
of  the  upper  third  of  the  bone  are  usually  oblique, 
while  those  of  the  lower  third  are  more  commonly 
transverse.  In  the  middle  third  the  numbers  of  the 
transverse  and  oblique  fractures  are  more  nearly 
balanced.  The  femur  has  often  been  broken  by 
muscular  violence,  but  it  is  doubtful  if  this  has  ever 
occurred  in  other  than  a  diseased  bone.  In  many  of 
these  cases  the  amount  of  force  that  breaks  the  bone 
is  most  insignificant.  Tlius  Vallin  rei)orts  the  case  of 
a  girl  aged  eighteen,  described  as  robust,  who  broke 
the  femur  about  its  middle  while  in  the  act  uf 
mounting  a  table  for  tlie  purpose  of  undergoing  a 
vaginal  examination.  In  oblitjue  fra.cturcs  in  tlie 
upper  third  of  the  bone  tlie  line  of  fracture  usually  runs 
downwarrls  and  inwards,  while  in  oblique  fractures  of 
the  jniddle  tln'rd  tlio  direction  is  more  commonly 
downwards  and  forwards,  with  a  slight  lateral  inclina- 
tion that  is  sometinu^s  inwai-ds  and  sometimes  out- 
wards. Fractures  of  the  lower  tliii'd  of  tlie  bone  are 
discussed  in  contiectio)!  witii  the  region  of  the  knee 
(chap.  xxi.). 

Willi  regard  to  fractures  of  Ihe  ujiper  and  middle 
thLrds,  the  disphicement  of  tlio   Iraginents  depends 
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greatly  upon  the  obliquity  of  the  fracture.    As  a  rule 
the  lower  fi-agment  is  drawn  up  behind  the  upper 
one  by  the  hamstrings,  aided  by  the  rectus,  gra- 
cilis, sartorius,  tensor  vaginte,  and  adductors,  and  is 
carried  a  little  to  its  iianer  side  under  the  influence 
of  the  last-named  muscles.     The  lower  end  of  the 
upper  fragment  usually  projects  forwards  and  a  little 
outwards.     This  is  produced  by  the  agency  of  the 
lower  fragment,  which  tilts  the  upper  piece  of  bone  m 
the  direction  named.    In  the  fracture  of  tlie  upper 
third  of  the  shaft  the  projection  forwards  ot  the  upper 
fra<rment  is  aided  by  the  ilio-psoas  muscle.    Tlius  the 
deformity  produced  in  fractures  of  the  femoral  shaft 
is  usually  angular  in  character.    The  eversion  of  the 
foot  noted  in  fractures  of  the  femur  is  due  to  the 
weight  of  the  limb,  which  causes  the  helpless  member 
to  roll  out,  aided  probably  by  the  action  of  the 
external  rotator  muscles.  . ,  ,   .     ^  t 

Certain  spiral  fractures  (helicoidal  fractures  of 
Leriche)  may  be  produced  in  the  lowei-  part  of  the 
shaft  as  the  result  of  torsion.  M._  lerc  fands  by 
experiment  that  if  the  limb  be  carried  /o^^^f ^  ^ 
front  of  the  opposite  knee,  and  the  foot  rotated 
outwards,  a  spiral  fracture  can  be  produced  at  he 
junction  oi  the  lower  and  middle  thirds  of  tl^e  - 
A  like  fracture  at  the  same  level,  but  with  tbe 
direction  of  the  .spiral  reversed,  can  be  produced  by 
carrying  the  limb   outwards  and  then   rotating  it 

'sil^.K'nin^  «f  the  H...l»  aftov  f.  arim  o.- 

It  is  doubtful  if  a  fracture  of  the  shaft  of  the  lemur 
can  after  any  treatment,  become  united  without  some 
shitenino-  resulting,  except  in  a  few  exceptiona  cases. 
S  lortant,  in' connection  with  this  subject^  to 

xemembe  •  that  the  lower  limbs  may  be  normal  y  of 
u  'c  ual  length.  Dr.  Wight,  of  Brook  ^ni,  has  tul  y 
investigated  this  matter,  and  has  arrl^ed   .it  the 
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following  conclusions  :  (1)  The  greater  number  of 
normal  lower  limbs  are  of  unequal  length  ;  (2)  the 
left  limb  is  oftener  longer  than  the  right;  (3)  the 
average  inequality  of  normal  lower  limbs  is  probably 


Fig.  W.— Transverse  Section  hhrouifh  tlie  Middle  of  the  Tbigh 
(Braime). 
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profunda;  7,  small  sciatic  iiervc. 


about  a  quarter  of  an  ineli;  (4)  the  average  amount  of 
shortfining  after  a  fra.-ture  of  the  femur  that  has  been 
well  treated  is  ahout  three-((uarters  of  a,n  inch  ;  (f))  in 
about  one  ease  in  ten  or  elevc^n  (Ih;  two  limbs  will  Ik; 
found  to  of  (M|u;tl  length  iifti^  tiu^  union  of  l.iio 
fracture;  (fi)  on*^  linil>  can  never  ho  act'rtain  standard 
of  length  for  the  oppositf;  limb.  Dr.  (larson,  as  a 
result  of  the  c;i,r(iful  (■.\,-iiuiiial  ion  of  sonn^  seventy 
skeletons,  states  Miat  1m, Mi  the  lower  limits  arc;  of 
equal  length  in  only  ai>out  ten  pei-  cent,  of  all  cases. 
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He  also  found  that  the  femur  was  more  frequently  the 
seat  of  variation  than  the  tibia. 

Asnputatioii  of  tlse  tSiig-ls.  —  The  circular 
operation  is  well  adapted  for  the  middle  third  of  the 
thigh,  especially  in  muscular  subjects.  In  a  circular 
amputation  of  the  thigh  about  its  middle  the  following 
parts  would  be  divided :  the  quadriceps,  sartorms, 
gracilis,  long  and  great  addtictors,  and  the  three  ham- 
string muscles ;  the  femoral  and  profunda  vessels, 
the  descending  branches  of  the  external  circumflex 
artery,  the  lower  perforating  vessels,  and  the  long 
saphenous  vein  ;  the  main  branches  of  the  anterior 
crural  nerve  (middle  cutaneous,  internal  cutaneous, 
and  muscular,  together  with  the  long  saphenous 
nerve),  the  anterior  branch  of  the  external  cutaneous 
nerve,  the  obturator,  and  the  great  and  small 
sciatic  nerves. 


CHAPTER  XXI. 

THE  REGION  OF  THE  KNEE. 

In  this  chapter  will  be  considered  the  articulation 
of  the  knee,  the  soft  parts  about  the  joint,  the 
popliteal  space,  the  lower  end  of  the  femur,  the 
patella,  and  the  upper  ends  of  the  tibia  and  libula. 

Sjirfricc  anatomy — In  the  front  of  the  knee 
the  patella  can  be  distinctly  felt  and  seen.  Its  inner 
border  is  a  little  more  prominent  than  the  outer. 
When  the  limb  lies  in  the  extended  posture,  with  the 
quadriceps  relaxed,  the  patella  can  be  moved  to  ami 
fro  and  appears  to  be  but  loosely  attached.  A\  hen 
the'  quadriceps  is  contracted  the  bone  is  drawn 
upwards,  and  becomes  iirmly  fixed  ngaiust  the  femur. 
In  l-lexion  of  the  joint  the  patella  smks  into  the 
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hollow  between  the  tibia  and  the  intercondyloid  notch, 
and  is  very  tirmly  fixed.  In  this  position  some  part 
of  the  trochlear  sui-face  of  the  femur  can  be  made  out 
above  the  patella.  On  each  side  of  the  knee-cap  a 
hollow  exists  which  may  be  completely  filled  up  with 
fat  in  the  obese. 

When  the  limb  lies  in  the  extended  posture  the 
ligamentum  patellaj  is  not  to  be  very  distinctly  made 
out.  It  becomes  a  little  more  conspicuous  in  the 
Hexed  position,  and  is  most  pi'ominent  when  the 
quadriceps  muscle  is  vigorously  contracted. 

On  the  inner  side  of  the  knee  the  following  parts 
can  be  felt  from  above  downwards  :  the  tubercle  for 
the  adductor  magnus,  and  the  tendon  of  insertion  of 
that  muscle  ;  the  imier  condyle  of  the  femur,  which 
is  ^•ery  prominent,  and  forms  the  chief  part  of  the 
rounded  eminence  on  this  aspect  of  the  joint  ;  and 
below  this  the  inner  tuberosity  of  the  tibia.  Between 
the  two  latter  processes  of  bone  the  interarticulav 
hne  is  easily  to  be  felt.     On  the  outer  side  of  the 
jomt  is  the  external  condyle  of  the  femur,  which  is 
much  less  conspicuou.s  than  its  fellow  of  the  opposite 
side,  and  below  it  is  the  corresponding  tuberosity  of 
the  tibia,  forming  a  marked  prominence.  Immediately 
in  front  of  the  biceps  tendon  the  upper  part  of  the 
external  lateral  ligament  can  be  felt  when  the  joint  is 
a  little  flexed.     Between  the  tendon  and  the  patella, 
the  lower  part  of  the  ilio-tibial  process  of  the  fascia 
lata  can  be  detected  as  a  promuient  rounded  band, 
descending  to  the  external  tuberosity  of  the  tibia.  It  is 
most  distinct  when  the  knee-joint  is  forcibly  extended 
by  muscular  action,  and  often  stands  out  conspicuously 
beneath  the  skin.    The  tubercle  of  the  tibia  and  the 
Iiead  of  th(!  fibula  are,  both  to  be  readily  f(;lt,  and  arc 
nearly  on  the  .same  level. 

The  popliteal  .space  only  apjjears  as  a  hollow  when 
the  knee  is  bent.     In  the  extended  limb  the  hollow  is 
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replaced  by  an  evenly  rounded  eminence.  The  crease 
in  the  skin  that  passes  transversely  across  the  ham  is 
some  way  above  the  line  of  the  knee-joint.  On  the 
outer  side  of  the  space  the  biceps  tendon  can  be  very 
readily  felt,  especially  when  the  muscle  is  in  action. 
Just  behind  it,  and  along  its  inner  border,  lies  the 
peroneal  nerve.  It  can  be  rolled  under  the  finger  as 
it  crosses  the  head  of  the  fibula  to  pass  beneath  the 
peroneus  longus  muscle.  On  the  inner  side  of  the 
ham  three  tendons  can  be  felt.  Nearest  to  the  middle 
of  the  space  is  the  long  prominent  tendon  of  the 
semitendinosus.  Internally  to  it  is  the  larger  and 
less  distinct  semimembranosus  tendon,  and  still  more 
to  the  inner  side  the  gracilis  may  be  made  out. 

The  popliteal  vessels  enter  the  ham  obliquely  at 
its  upper  and  inner  part,  and  under  cover  of  the 
semimembranosus  muscle.    The  outer  border  of  this 
muscle  is  the  guide  to  the  upper  portion  of  the  artery. 
The  vessels  in  their  descent  reach  a  point  beliincl 
the  middle  of  the  knee-joint,  and  then  pass  vertic^iliy 
downwards.    The  termination  of  the  popliteal  artery 
is  on  a  level  with  the  lower  part  of  the  tubercle  of 
the  tibia.  When  tlie  limb  is  flexed,  the  pulsations  of  the 
artery  can  be  felt  and  the  vessel  compressed  against  the 
femur  a  little  below  its  point  of  entry  into  the  popliteal 
space.    The  upper  articular  arteries  run  tmusversely 
iiwardsand  outwards  just  above  the  femoral  condyles. 
The  lower  articular  arteries  are  also  placed  trans- 
versely, the  inner  vessels  running  just  below  the 
internal  tuberosity  of  the  tibia,  and  the  outer  ]us 
above  the  head  of  the  fibula.    The  deep  branch  of 
the  anastomotica  magna  descends  to  the  inner  aindyle 
•  of  the  femur  in  the  substance  of  tlie  vastus  inteim  s, 
and  along  the  front  of  tl,e  adductor  "-JS"- 
The  internal  saphenous  vein  passes  up  along  the  bacK 
part  of  the  internal  con.lyle  of  the   emur,  and  t  o 
bUows  the  sartorius  muscle  to  the  thigli.    It  is  just 
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below  the  iiiterarticular  line  that  the  long  saphenous 
nerve  usually  joins  the  vein.  Tlie  short  saphenous 
vein  follows  the  middle  line  of  the  calf  just  below 
the  ham,  and  pierces  the  deep  fascia  at  the  lower  part 
of  the  popliteal  space.  This  vessel  is  much  less  con- 
spicuous than  is  the  long  saphenous  vein,  and  is, 
indeed,  not  often  to  be  seen  unless  varicose. 

The  internal  popliteal  nerve  descends  in  the 
middle  line,  and  continues  the  line  that  marks  the 
course  of  the  great  sciatic  trunk. 

In  their  normal  condition  the  popliteal  glands  are 
not  to  be  felt. 

The  limits  of  the  syno^dal  membrane  of  the  knee- 
joint,  and  the  position  of  the  various  bursa3  about 
this  articulation,  will  be  dealt  with  in  some  of  the 
subsequent  paragraphs. 

The  fj-ont  of  the  loiec— The  skin  over  the 
front  of  the  knee  is  dense  and  very  movable.  This 
mobility  affords  considerable  protection  to  the  knee- 
joiut,  especially  in  stabs  with  bluntish  instruments, 
and  in  any  injuiy  where  the  gliding  movement  of  the 
skin  may  direct  the  violence  away  from  the  articula- 
tion. The  comparative  looseness  of  the  integument 
is  of  great  value  also  in  the  operation  of  removing 
so-called  "loose  cartilages"  from  the  knee-joint.  It 
permits  the  incision  into  tlie  joint  to  be  very  indirect, 
and,  the  skin  being  dragged  out  of  place  dui^ing  the 
operation,  it  follows  that,  wlien  the  jiroccdure  is  com- 
plete, the  surface  wound  and  that  in  the  knee  capsule 
no  longer  correspond.  In  llcxion,  the  skin  is  drawn 
tightly  over  the  patella,,  and,  as  is  the  case  elsewhere, 
where  integunujiit  lies  more  or  less  directly  upon  bone, 
a  contusion  over  tlie  knee-cap  may  produce  a  lesion 
precisely  like  an  incised  wound. 

In  the  Lancf.t,  for  1877  is  recorderl  the  case  of  a 
very  stout  woman,  aged  fifty-seven,  who,  stumbling 
on  a  hard  road,  fell  upon  iier  bent  kntse.    'I'he  skin 
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was  burst  across  the  front  of  the  knee,  and  a  wound 
was  produced  that  was  seven  inches  in  length,  and 
was  as  cleanly  cut  as  if  made  by  a  scalpel. 

There  is  but  little  subcutaneous  fat  in  front  of 
the  articulation,  and  thus  it  happens  that  in  amputa- 
tions through  the  knee-joint  the  anterior  flap  is  very 
thiir,  and  is  composed  of  little  other  than  the  simple 
integument.  .  . 

As  blisters,  and  various  forms  of  counter-uTi- 
tant,  are  often  applied  to  the  front  of  the  knee  in 
cases  of  disease,  it  may  be  well  to  take  note  of  the 
blood-supply  of  this  part,  and  of  the  relations  between 
the  surface  vessels  and  those  of  the  joint.  ihe 
vessels  that  give  branches  to  the  front  of  the  knee, 
and  that  are  concerned  in  the  supply  of  the  part  to 
which  blisters  are  usually  applied,  are  the  anastomotic, 
the  four  articular  branches  of  the  popliteal,  and  the 
anterior  tibial  recurrent.    Now  of  these  arteries,  and 
especially  of  the  anastomotica  magna  and  superior 
articular,  it  may  be  said  that,   shortly  after  their 
oric^in,  they  divide  into  two  branches,  or  two  sets  ot 
branches,  one  going  to  the  surface  and  the  other  to 
the  articulation  of  the  knee  and  deeper  parts  about 
it     It  may  be  supposed,  therefore,  that  m  applying 
a  counter-ii'ritant  in  front  of  the  knee  for  the  rehe 
of  a  joint  aftection,  a  greatly  increased _  quantity  of 
blood  is  drawn  into  the  superhcial  divisions  of  the 
above-named  vessels,  and  less  f.^f'tat  1 

to  flow  by  their  deeper  branches  to  the    seat  ot 

The  superficial  lympliatics  in  the  region  of  the 
knee  lie  for  the  most  part  on  the  inner  aspect  of  the 
ohit  and  follow  the  course  of  the  long  saphenous 
■  "S.'  Ulcers,  and  other  inflammatory  aflect.ons  o 
the  skin  over  the  articulation,  are  more  npt  to  be 
^LSed  with  lymv-hangitis  and  -:th  eiila.^n,ent 
the  inguinal  glands  when  situate  on  the  mnei  aspect 
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of  the  joint  tJian  when  j^laced  in  front  or  to  the  outer 
side  of  it. 

The  biirsce  over  the  front  of  the  knee.— (1)  The 
patellar  bursa  i.s  a  hirge  sac  phiced  in  front  of  the 
patella  and  upper  part  of  the  patellar  ligament,  and 
separates  those  structures  from  the  skin.     It  is  very 
often  found  enlarged  in  those  who  kneel  much,  in 
housemaids,  stone-masons,  religieuses,  etc.    The  parts 
about  are  well  supplied  with  nerves,  and  hence  much 
pam  IS  usually  associated  with  acute  inflammation  of 
this  sac.    It  is  in  close  contact  with  the  patella,  and, 
in  one  case  reported  by  Erichsen,  suppuration  of  the 
bursa  led  to  caries  of  that  bone  (Figs.  45,  46,  and 
49).    (2)    There   is    a    small   bursa    between  the 
patellar    ligament  and  the   tubercle   of    the  tibia 
(Fig.   46).    When   inflamed,    it  causes   more  pain 
than  13  observed  in  affections  of  the  previous  bursa, 
since  it  is  firmly  compressed  between  two  rigid  struc- 
tures, the  ligament  and  the  bone.    It  is  separated 
from  the  synovial  cavity  by  the  pad  of  fat  that  lies 
behmd  the  patella.     It  would  appear,  however,  to 
sometimes  communicate  with  the  joint,  since  Hamilton 
lias  collected  three  cases  where  iucision  into  this 
bursa  led  to  sii[)puratioii  of  the  articulation.  There 
IS  a  [)ad  of  soft  fat  between  the  ligament  and  the 
tibial  tubercle,  which  often  protrudes  a  little  at  either 
side  of  tlio  former  structure,  and  has  been  mistaken 
for  an  enlarged  bursa.     {?>)  The  bursa  between  the 
quadriceps  tendon  .■uid  tlu^  femur  will  be  consi.lered 
in  connection  with  tlu;  synovial  cavil,y. 

The  |>o|>lir<>:iS  sj»:.cc. —The  skin,  over  the 
space  IS  not  so  movable  as  is  tliafc  over  fi'nnt  of 
tlio  knee.  When  destroyed  |,y  injury,  by  burns,  or 
f)y  e.xtr.iisive  ulc.u'aUou,  tlie  coutraijtion  of  the  result- 
ing cicatri.K  m;iy  lea,-l  b,  a  rigidly-bent  knee.  The 
Skm  in  this  pluw;  has  also  been  I'iiptured  by  forcible 
extension  applied  to  tlio  limb  in  cases  of  contacted 

EV. — 4 


466        -  Surgical  Applied  Anatomy.  [Chnp.  xxi. 

knee.    Beneath  the  skin  and  superficial  tissue  is  the 
poijliteal  fasna,  a  dense  membrane  tliat  covers  m  tlie 
space.    It  is  but  a  continuation  of  the  fascia  lata  ot 
the  thi'^di  and  is  continuous  below  with  the  fascia  ot 
the  leer"  'it  passes  without  bony  attachment  over  the 
harastrin-  muscles  that  bound  the  ham.    This  iascia 
limits,  often  in  a  very  marked  manner,  the  progress  ot 
popliteal  abscesses  and  growths  towards  the  surlace. 
Its  unyielding  character  is  a  prime  cause  m  the  pro- 
duction of  the  severe  pain  with  which  such  collections 
and  tumours  are  often   associated.     The  popliteal 
abscess,  unable  to  reach  the  surface  is  encouraged  to 
extend  either  up  into  the  thigh  or  doWn  the  leg.  Hie 
ham  may  hold  a  very  considerable  quantity  o_t  pus 
Velpeau  has  seen  a  case  where  a  litre  (1  pmt,  10  ozs.) 
of  pus  was  evacuated  from  this  region  m  a  patient 
^vho  presented  before  the  operation  but  aii  insignihcant 
swelling  in  the  site  of  the  collection.    Duplay  records 
two  ca-ses  of  ulceration  of  an  abscess  into  the  popu- 
teal  artery,  and  Ollivier  an  instance  where  the  abscess 
unable  to  find  a  way  to  escape,  ultimately  entered 
iuto  the  knee-joint.  ,    ,    ,,  i 

Pus  may  reach  the  ham  from  the  buttock  or  peh  i 
by  following  the  great  sciatic  nerve,  or_  may  extend, 
fi-om  the  thigh  through  the  opening  m  the  great 
adductor  for  the  femoral  vessels.  ,i    £  j 

Tlie  Uamstri^S  h.«sc1cs  are  frequently  found 
contracted  in  neglected  cases  of  kiiee-joint  d-ease  and 
produce  thereby  more  or  less  ngul  llexn-n  ot  the  leg 
I  pon  the  thigh:  Among  the  reasons  for  tins  contr  vc- 
STmny  be  mentioned  the  fart  tlmt  these  mus.^  .^ 
ue  all  supplied  by  the  great  sciatic  nerve,  and  tl.a^ 
tie  1  noe^int  d/rives  its  main  nerve-supply  from 
the  same  irunk  by  m.ans  of  its  internal  popliteal 

^™S^.traction  of  these  muscles  in  knee^oint  diserjse 
tends  not  only  to  Hex  the  knee  but  also  to  dra.  the 
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tibia  backwards,  and  produce  in  some  cases  a  partial 
luxation. 

The   hamstring   tendons    may    be    ruptured  by 
violence,  the  tendon  most  frequently  torn  bein  that 
of  the  biceps.   The  muscles  are  greatly  stretched  when 
the  trimk  is  bent  forcibly  forwards  at  the  hip  joint, 
the  knee  remaining  extended.    Extreme  movement  in 
this  position  has  ruptured  some  of  the  fibres  of  this 
muscle.    The  difficulty  experienced  in  touching  the 
toes  with  the  fingers  while  the  knees  are  kept  stiff 
depends  upon  the  resistance  offered  by  the  stretched 
hamstrings.    In  tenotomy  of  the  biceps  tendon  the 
l)eroneal  nerve  is  in  great  risk  of  being  wounded.  It 
may  be  noted  that  contraction  of  the  muscle  tends  to 
increase  the  distance  between  the  tendon  and  the 
nerve,  and  to  render  the  former  more  superficial.  The 
peroneal  nerve  is  in  still  greater  risk  of  being  wounded 
in  resecting  the  liea-d  of  the  fibula,  an  operation,  how- 
ever, that  is  seldom  performed. 

The  vessels  of  tiie  8mm._The  popliteal  vessels 
are,  from  their  depth,  but  seldom  wounded.  It  jnust 
be  borne  m  mind  that  the  lower  part  of  the  artery  may 
be  reached  from  the  anterior  aspect  of  the  leg  by  an 
instrument  pas.sing  between  the  tibia  and ''fibula 
Thus  Spence  reports  the  case  of  a  farmer  who  received 
a  wound  in  front  of  the  leg,  just  below  the  knee,  from 
the  slipping  of  his  knife  while  cutting  a  stick.  It  was 
di.scovered  .sulwequontiy  that  the  knife  had  entered  the 
interosseous  space  and  had  wounded  the  popliteal 
aitery  at  its  bifurcation.  It  liad  indeed  nearly  severed 
the  anterior  tibial  art(;ry  from  \\w  main  trunk. 

TliepoiJitijal  artery  Ikis  been  j-uptured  by  external 
violeuce,  as  when  n.  wliecd  has  ].a.s.s(Ml  over  the  re-rifui 
ot  the  vessel.  Mr.  Harrison  Oripps  {l.micH,  ISTf.) 
,  l-elicves  that  the  rupture  i.s,  a.s  a  rule,  tlie  result  of  a 
torce  acting  m  an  obli.|uedir(^ction  I'roiu  bdow  upwards 
iip-ju  the  lower  expanded  end  of  the  femur.  This 
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artery  is  more  frequently  the  seat  of  aneurism  than  is 
any  other  artery  in  the  body,  save  only  the  thoracic 
aorta      In  551   cases  of  spontaneous  aneurism  col- 
lected by  Crisp,  the  popliteal  vessel  was  the  seat  ot  the 
disease  in  137  instances,  the  thoracic  aorta  ha^ang 
been  affected  in  175  of  the  cases.     This  marked 
disposition  to  aneurism  depends  upon  many  factors. 
The  vessel  is  subjected  to  a  great  deal  of  movement, 
and  often  to  very  violent  movement.     Experimen  s 
upon  the  dead  body  show  that  the  mner  and  middle 
coats  of  the  vessel  may  be  ruptured  by  extreme 
flexion  of  the  knee,  and  that  a  like  rupture  ^ay  m  a 
smaller  percentage  of  cases  be  brought  ^bout  by 
forcible  extension.    Moreover,  except  ^vlien  t  e  lin^b 
is  in  the  position  of  extension  the  popliteal  aiteiy  i^, 
like  the  thoracic  aoita,  much  curved.    Then,  again, 
the  vessel  breaks  up  into  two  large  vessels,  and  it  is 
Wl  kno^via  that  the  point  of  bifui^ation  o   an  arteiT 
s  a  favourite  spot  for  aneurism.    Lastly,  the  artery  is 
supported  only  by  the  lax  tissue  of  the  popliteal  space 
aTthe  support  of  strong  muscles  g-e-  f -vlie 
to  so  many  large  vessels  is  P^'-'^tically  a  s  a  t     S  - 
DOiDliteal  aneurisms  have  been  successfully  tieatecl  Dy 
K  Hhe  knee  and  retaining  the  limb  for  some 
in  tha^  position.    That  flexion  can  have  a  dire.t  eft.ct 
upon  the  lumen  of  the  vessel  is  ^^^^^^^^  !'>/^\^^; 
nished  pulse  at  the  inner  ankle  produced  b>  to  cibl) 
Zv^^Tih.  leg  upon  the  thigh.    The  artery  and  vein 
are  o  adherent  that  it  is  difficult  to  ^^--^0  the  t  o 
wLpt,  nnnlvin-  a  ligature  to  the  arterial  trunk.    11  m 
;:  Csir  S  have  been  appreciated  _  by  any  -ho 
have  Jaken  pains  to  "  clean"  the  artery  in  a  d.ssect.ou 

of  the  ham.  .  i.  ,ui,t  ciih=;lantial 

The  popliteal  vein  is  a  ^^^f^l-f^^^ 
vessel,  and  has  walls  so  ^^^^^V^'^^^i  an 
section  they  often  l-^Voflh  s^et^iaSy  and  of 
artery.    On  the  ground  of  this  pecuiiaiu^, 
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its  close  adhesion  to  its  companion  vessel,  Tillaux 
asserts  that  "it  is  unlike  any  othei-  vein  in  the 
economy."  It  is  worthy  of  note  that  the  vein, 
although  more  superficial  than  the  artery,  is  very 
rarely  ruptured  by  violence.  As  a  rule,  the  artery 
alone  is  torn.  In  a  few  cases  both  the  vessels  may 
sutier ;  but  I  can  find  no  instance  recorded  of  rupture 
of  the  popliteal  vein  alone. 

From  the  relations  of  the  artery  to  the  vein  and 
nerve  it  will  be  understood  that  a  popliteal  aneurism 
may  soon  lead  to  oedema  of  the  leg  and  to  nerve 
symptoms  depending  upon  pi'essure  on  the  internal 
popliteal  mmk.  It  has  more  than  once  also  made  its 
way  into  the  knee-joint,  with  the  posterior  ligament 
of  which  the  artery  is  in  such  close  relation. 

The  short  saphenous  vein  lies  almost  in  the  middle 
line,  and  not  being  usually  apparent  through  tlie 
skin,  may  be  divided  in  an  incision  made  into  the 
lower  part  of  the  popliteal  space.  Herapat  has 
suggested  that  varices  of  this  vein  may  depend 
upon  the  narrowness  of  the  opening  in  the  fascia 
lata  through  which  the  vessel  passes  to  reach  the 
main  trunk. 

The  lyinpliatic  glands  in  the  ham  are  from 
four  to  five  in  numbei-  and  are  deeply  jilaced  about 
the  great  vessels.  AVhen  enlarged  tlicy  have  been 
mistaken  for  aneurism  and  other  ])0]iliteal  tumours. 
Tliey  receive  the  deep  lymphatics  of  the  leg.  -A 
small  gland  is  often  met  with  benc^atli  the  fascia, 
close  to  tlic  ])oint  of  entry  of  tiie  short  sajihenous 
vein.  It  receives  some  lymphatics  that  follow  that 
vossfl. 

Tiie  l>iii-sa>,  about  llu*  liaiii  are  usually  six  in 
iinmbor,  two  on  the  inner  side  of  tlie  si)ace  and  fcmr 
on  the  outer.  Inner  ftvli'.  —  (1 )  y\  larg(!  Inirsa between 
(he  internal  condyh;  of  tlie  fcnnn-  and  the  inner  head 
of    the   gastrocnemius    and   the  smiiinurnibi-anosus. 
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Tliis  is  the  largest  bursa  in  the  space,  and  after  adult 
life  it  usually  communicates  with  the  joint.    It  is,  of 
all  the  bursiB  in  this  region,  the  one  most  often 
enlai-ged,  and  when  affected  may  attain  great  size^ 
In  one  reported  case  the  sac  measured  5  inclies  by  3 '5 
inches.    In  the  extended  position  of  the  limb  the 
enlarged  bursa  feels  firm  and  resisting,  but  on  flexion 
it  becomes  flaccid  and  can  often  be  made  to  entirely 
disappear.      Probably   the  slit -like  communication 
between  the  burea  and  the  joint  is  closed  when  the 
posterior  ligaiuent  is  tightened  by  extension,  and  is 
opened  when  it  is  relaxed  on  bending  the  knee.  In 
the  latter  posture  the  contents  of  the  bursa  can  be 
reduced  into  the  cavity  of  the  knee-joint,  and  so  the 
tumour  disappears.    (2)  A  little  bursa  between  the 
semimembranosus  tendon  and  the  tuberosity  of  the 
tibia.    It  never  communicates  directly  with  the  jonit, 
but  has  sometimes  an  opening  into  the  bursa  just 
described.     Outer  side.— {I)  A  bursa  between  the 
popliteus  tendon  and  the  external  lateral  ligament 
that  does  not  usually  communicate  with  the  joint. 
(2)   One  between  the  popliteus   tendon  and  outer 
tuberosity  of  the  tibia,  that  is  merely  a  diverticulum 
from  the  synovial  membrane.    This  sac  may  open 
into  the  tibio-fibular  articulation,  and  so  bring  tliat 
cavity  in  connection  Avith  the  knee-joint.   (3)  A  bursa 
between  the  outer  head  of  the  gastrocnemius  and  tlie 
femoral  condyle.    It  is  not  constant  and  is  not  con- 
nected with  the  articulation.    (4)  A  bursa  between 
the  biceps  tendon  and  the  external  lateral  ligament. 
The  peroneal  nerve  runs  across  this  sac,  a  circum- 
stance that  may  explain  some  of  the  pain  experienced 
when  the  bursa  is  enlarged. 

It  is  not  improbable  that  wounds  of  bursre  m 
tins  re-ion  containing  fluid  have  been  mistiiken  for 
wounds  of  the  joint,  and  the  escaping  serum  tor 
synovia. 
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The  kiiee-joiBBt. — This  articulation  is  tlie  largest 
in  the  body.    The  joint  owes  its  great  strength  to  the 
powerful  ligaments  that  unite  the  two  component  bones, 
and  to  the  muscles  and  fasciae  that  surround  it.  It 
derives  no  strength  from  the  shape  of  the  articular 
surfaces,  since  they  are  merely  placed  in  contact  with 
one  another.    In  spite  of  its  frequent  expo.sure  to  in- 
jury, dislocations  at  the  knee  are  extremely  rare.  The 
lateral  ligaments  are  comparatively  feeble,  are  tense  in 
extension  and  relaxed  in  flexion.     The  laxity  of  these 
ligaments  is  such  tliat  partial  luxations  of  the  tibia 
are  possible  Avithout  rupture  of  these  bands,  especially 
in  eases  where  the  joint  is  found  slightly  flexed  after 
tlie  accident.    The  crucial  ligaments  are  very  power- 
ful, and  are  more  or  less  tense  in  all  positions  of  the 
joint.     The  anterior  of    these    ligaments  especially 
resists  extension,  forward  displacement  of  the  tibia, 
and  rotation  inwards  of  the  leg.     The  posterior  band 
resists  flexion  and  displacement  backwards  of  the 
tibia.    In  the  movement  of  extension  the  tibia  slides 
a  little  forwards  and  is  rotated  a  little  outwards.  In 
flexion  that  bone  glides  backwards  and  rolls  a  little 
inwards.     Extension    generally    is    limitt^d   by  the 
crucial  and  posterior  ligaments ;  flexion  by  the  liga- 
meiitum  pate llaj  and  anterior  part  of  the  capsule  in 
;iddition  to  the  cruciiil  ligaments.      The  thinnest 
jiart  of  the  postc'rior  ligament  is  the  portion  below 
Uie   obiiipu;   fibres   d(;rived  from    the  sfnnimembra- 
uusus.    If  pus  (inds  its  way  from  the  joint  into  the 
l^im,  it  will  probably  escape  through  tliis  jiart  of  tlio 
ligament. 

In  flio  contracted  knee  associated  with  ribrou,g 
anchylosis,  tlie  clii(if  c;ontractioii,  so  far  as  the  joint 
tissues  are  eoncerned,  is  in  the  posterior  ligaiiieiit,  in 
tlie  lateral  ligamentH,  and  in  tiie  fibrous  and  fa,tty 
ti.ssiK^  between  the  former  ligament  and  the  posterior 
crucial  bund. 
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The  synovial  memhrane  of  the  knee-joint  extends 
upwards  as  a  large  cul-de-sac  above  the  patella  and 
beneath  the  extensor  tendon.  This  cul-de-sac  reaches 
a  point  an  inch  or  more  above  the  upper  margin  of  the 
trochlear  surface  on  the  femur,  and  is  rendered  very- 


Pig  45  —Vertical  Section  of  Normal  Kiiee-jomt  (BraiTiie). 

distinct  when  the  joint  is  distended  ^vith  fluid  (Fi,?. 
46)  When  the  knee  is  bent,  the  cul-do-sac  is  drawn 
down,  and  therefore  this  position  of  the  Innb  is 
advised  when  operations  are  about  to  be  pertormert 
uDon  the  lower  end  of  the  femur.  Above  the  synovial 
pbuch  is  a  bursa  that  sejiarates  the  quad ricej.s  tendon 
from  the  femur,  and  is  usually  over  an  mch  m  its 
vertical  measurement  (Fig.  45).  Froui  the  exaim- 
nationof  two  hund.-ed  and  sixty  knee-jomts  m  both 
infants  and  adults  Schwartz  found  that  this  bui..a 
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comnuinicated  with  the  synovial  cavity  in  seven  cases 
out  of  ten  in  young  children,  and  in  eight  cases  out  of 
ten  in  adults. 

It  will  thus  be  seen  that  when  this  communica- 
tion exists,  a  stab  over  the  femur,  about  two  inches 
above  the  trochlear  surface  of  the  bone,  or  about 
tlie  same  distance  above  the  top  of  tlie  patella, 
when  the  limb  is  extended,  will  practically  open  the 
knee-joint. 

_  Cases  are  reported  of  extravasation  of  blood  into 
this  bursa,  that,  although  at  first  limited  to  the  sac, 
have,  on  rough  handling,  extended  into  the  knee- 
joint,  a  circumstance  leading  to  the  supposition  that 
in  some  cases  the  oi'ifice  of  communication  may  be 
very  small. 

The  crucial  ligaments,  although  more  or  less  com- 
pletely invested  by  the  synovial  membrane,  are  yet 
entirely  outside  the  synovial  cavity. 

The  upper  third  of  the  patellar  ligament  is  in 
relation  to  the  .synovial  membrane,  from  which,  how- 
ever, it  is  separated  by  a  pad  of  fat.  Tlie  lower  two- 
thirds  of  tlie  ligament  are  in  relation  to  tlie  bursa  and 
fatty  tissue  tliat  intervene  between  the  band  and  the 
libin,.  A  knife  passed  horizontally  backwards  at  the 
apex  of  tlie  patella,  would,  when  the  liinb  is  extendeil, 
just  miss  the  joint  line  between  the  femur  and  tibial 
and  would  hit  the  latter  bone  (Fig.  45).  If,  how- 
ever, there  be  any  ell'usion  in  the  joint,  oi-  the  limb  be 
a  little  flexed,  a  knife  so  introduced  would  pass 
betwei'ii  the  two  bones  (Fig.  4G). 

.loiiBl.  4liso:i«io — Owing  to  its  supei-ficial  position, 
the  kiif^e-joint  is  tlie  articulation  tlia.t  is  most  fnMiueiil  ly 
the  seat  of  inflammations  due  to  injury  and  exposure 
to  c()ld.  WIhui  distendfw!  with  fluid,  IIh!  (jdiision  soon 
shows  itsc^lf  ;il)ovo  and  at  the  sides  of  the  jialiclla,  by 
bulging  forward  the  synovial  sac,  wliicli  is  luu'e  inoro 
nearly  in  relation  to  the  surfa-ce  than  it  is  clsinvhere. 
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Fluctuation  is  soon  to  be  detected,  and  tlie  patella, 
being  pushed  away  from  the  femur,  is  said  to  "  lloat " 
upon  the  distending  fluid  (Fig.  46). 

Tlie  inflamed  knee-joint,°if  left  to  itself,  almost 


Fig.  46.— Vertical  bculiou  ol  Iviiou-jomt  disteuded  with  Fluid 
(Brmiiie). 

a,  Vnstiis  pxlormis  ;  b,  criirciis  :  c,  slmrl  lii'nil.imd  rf.  loiiu-  Ir'.nd.of  liirnps  ;  e,  |ilnn- 
iMl-is  :  /,  g.'i.striK'iU'liiiiis  ;  y,  |io]ililrus  ;  li,  sciK'ils  ;  i.  I  ihi.'ilis  posliciis  ;  J,  liiir.*.! 
l)riti'lhi' ;  /r,  ligiuiiciu  iini  imlillii' ;  I,  limniiMit  um  iinii'i>sMni :  jii  .■iiufridr  rniciiil 
ligaiMi'iit :  )i,  cxtcnial  si'iuilunar  canihiKc;  I,  exiunml  jioiilitcal  ucrvi'; 
2,  i)uiilii,eal  artery. 


iiivariably  assumes  the  flexed  position.  This  may  be 
('.\))laine(l  upon  three  hypotheses,  and  it  is  probable 
tliat  each  of  the  three  i-eputed  factors  takes  part  in 
pi'oducing  this  position  in  cases  of  disease. 

(I)   The  capacity  of  (lu;   joint  is  incnvased  on 
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ilexion.  The  pain  of  acute  synovitis  is  due  mainly 
to  the  increasing  distension  of  the  joint  with  fluid, 
and  it  is  natunil  that  the  ]iatient  shoukl  in- 
stinctively place  the  limb  in  the  position  in  which 
the  joint  ^vill  hold  the  greatest  amount  of  fluid, 
anil  in  which  the  iiiterarticular  tension  is  roduccil 
to  a  minimum.  It  cannot  be  said,  however,  that  the 
greater  the  degree  of  flexion  the  greater  the  capa- 
city of  the  joint  cavity.  By  experunental  injections 
into  the  knee,  Braune  found  (a)  "that  the  capacity  of 
the  synovial  cavity  reaches  its  maximum  in  a  definite 
degree  of  flexion,  and  that  the  angle  at  which  this 
happens  is  twenty-five  degrees;"  (h)  that  "the  mini- 
mum of  the  capacity  of  the  synovial  cavity  coincides 
with  the  maximum  of  flexion."  Thus  it  happens  that 
the  tension  within  an  inflamed  knee  will  be  greater  in 
extreme  flexion  than  it  is  in  full  extension. 

(2)  By  flexing  the  limb,  the  more  powerful  liga- 
ments (such  as  the  ligamentura  posticum,  the  posterior 
crucial  and  lateral  ligaments)  are  relaxed,  while  the 
ligaments  rendered  tense  by  the  position  are  the 
patellar  and  tlie  anterior  part  of  the  capsular,  the 
latter  of  which  is  but  a  yielding  membrane. 

(•'))  The  sensory  nerves  of  the  joint  being  disturl)ed, 
contraction  of  muscles  may  be  anticipated  from  reflex 
action,  and  of  the  muscles  so  exciteil  the  flexors  may 
Ijo  expr'cted  to  have  the  advantage,  as  being  the  moi-e 
powerful  and  the  more  favourably  placed  for  actin^' 
ui)on  flic  ;ii-tienlation. 

l>isio4  :iliou  oMIie  soiiii-liiiBar  «  :ii  l:Ia;;i>s  

On.'  ftr  other  of  these  cartilages  may  be  dis|ila,ciMl  fi-,nn 
its  attachments  to  th(!  tibia,  and  hiM.-oiiie  nipped  or 
]ock(!d  betwe(!n  that  Ikmh!  and  the  fi'mur.  The  result 
is  a  sudden  fKiin  in  t  he  linil)  associated  with  ;i  (i.xingof 
the  knee  in  tlir-  (lexed  ])osition.  The  act;idenr  is 
usually  1  irouglit  ;i,l)()ut  Iiy  a  twist  givc^ii  to  tlii'  le^T  when 
the  knee-joint  is  more  or  less  bent,     it  niny  Iks  noted 
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in  connection  with  the  causation  of  the  lesion,  that  in 
flexion  and  extension  the  two  cartilages  move  with  the 
tibia  upon  the  femur,  but  in  the  rotation  movements 
of  the  leg  one  or  other  disc  is  lixed,  and  the  tibia 
rotates  beneath  them.     Dr.  Scott  Lang  has  shown 
that  .the  internal  cartilage  is  very  much  more  fre- 
quently luxated  than  is  the  external.    He  has  pointed 
out  that  displacement  of  the  internal  disc  occurs 
through  violence  applied  when  the  leg  is  rotated  out- 
wards" while  displacement  of  the  external  cartilage 
can    only  occur  when  the  leg  is  rotated  inwards. 
"  Rotation  outwards  is  performed  chiefly  by  the  biceps  ; 
consequently,  when  this  movement  is  taking  place,  the 
tibia  will  be  found  to  be  held  closely  to  the  external 
condyle  of  the  femur,  and  the  outer  cartilage  is  thus 
held  firmly  in  its  place  between  the  two  bones.  But 
the  gap  between  the  internal  condyle  and  the  tibia 
will  be  increased,  and  the  movable  cartilage  is  apt 
to  slip  between  the  internal  condyle  and  the  corre- 
sponding part  of  the  tibia.    When  the  tibia  is  rotated 
inwards^he  internal  cartilage  is  held  in  like  manner 
between  the  bones  by  the  internal  rotators,  while 
the  o-ap  between  the  external  condyle  and  the  tibia  is 
increased  "  (Scott  Lang).    The  external  cartilage  is 
smaller  than  the  internal,  is  rounder,  is  more  niovab  e, 
and  possibly  on  these  accounts  is  less  likely  to  be 
"nipi^ed  "  between  the  bones. 

OcHH-val^Mim,  or  knock-knee. -The  appearances 
produced  by  this  atlection  are  familiar.  ^^  hen  a  person 
stands  erect  with  the  feet  together,  the  tibuu  are  practic- 
ally vertical,  and  the  femora  meet  themnta  certain  angle. 
The  de.n-ee  of  this  angle  depends,  in  normal  subjects,  to 
a  great'extent  upon  ^the  relative  widtii  ^l^'' P^^^;"''; 
Li  c^enu-valgum,  the  tibia;  cease  to  bo  vertical  m  tlie 
erect  position  :  their  lower  ends  deviate  more-  and  more 
from  ihe  n.iddle  line,  until  the  distance  between  he 
two  malleoli  beco.nes  considerable  when  the  iiidiMdu.U 
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stands  upric^ht  and  when  he  is  not  concealing  any  of 
the  deformity  by  rotating  the  limb. 

The  progress  of  genu- valgum  may  be  divided  into 
three  stages.  In  the  first  stage  there  is  a  yielding  or 
elongation  of  the  internal  lateral  ligament,  and  of  the 
fascial  structures  on  the  inner  side  of  the  joint.  That 
the  yielding  of  this  Ugament  alone  will  permit  of  a 
lateral  movement  at  the  articulation  being  accomplished 
,  is  illustrated  by  cases  of  sprains  of  the  knee,  where  the 
1  ligament  has  been  torn,  and  where  much  lateral  bend- 
1  ing  has  been  in  consequence  permitted.  It  is  probable 
1  that  the  crucial  ligaments  yield  also  a  little,  and  it  is 
upon  the  posterior  band  attached  to  the  internal  con- 
dyle that  the  stra.in  possibly  first  comes.  In  the 
second  starre  there  is  a  contraction  of  the  tissues  on  the 
outer  .side  of  the  joint,  that  have  been  relaxed  by  the 
new  position  of  the  limb.  These  structures  are  the 
ilio-tibial  band  of  the  fascia  lata,  the  external  lateral 
ligament,  and  the  biceps  tendon.  This  contraction 
tends  to  give  permanency  to  the  deformity.  Iia  the 
tliird  stage  the  bones  become  changed.  On  the  outer  side 
of  the  joint  the  external  condjde  and  the  outer  tuber- 
osity of  the  tibia  are  pressed  together,  and  through  these 
bonoa  the  greater  part  of  the  weight  of  the  body  will 
be  transmitted.  As  a  result  of  the  continual  pressure 
the  parts  waste  a  little^  and  by  their  atrophy  contribute 
not  only  to  the  extent  of  the  deformity  but  also  to  its 
permanency.  On  the  inner  side  the  internal  condyle 
tends  to  become  separated  from  tlic  tibia,  and  an 
interval  to  develop  between  the  two  lioncs  as  the 
deformity  advances.  This  interval  is  pi'cvcntcd 
from  actually  existing  by  the  d(;velopnient  of  the 
condyle,  whi(^h  enlarges,  a-iid  so  still  maintains  its  con- 
tact wihii  the  tibia.  jMikulicz  lias  |)()iiili'(l  out  thair 
"  the  alteration  in  Imigth  on  tiie  inner  siih;  of  tlu! 
fenmr  arises  not  from  a,lteration  of  tlie  epiphysis,  but 
is  confined  to  the  lowest  part  of  the  diaphysis."  This 
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is  shown  in  the  diagram  (Fig.  47),  where  it  will  be 
seen  that  the  enlargement  of  the  internal  condyle 
is  due  almost  entirely  to  increased  growth  ia  the 
diaphysis. 

The  pateUsa.— Fi-actiM-es.— This  bone  is  more 
often  broken  by  muscular  violence  than  is  any  other 
in  the  body.    Although  the  patella  may  be  fractured 


Fiff.  47.-A,  Normal  femur;  D,  femur  in  an  advanced  case  of  l'r'<^f  l;-'™^  f- 
sbowin?  the  enlarL-ement  of  the  internal  condyle.  'Ihe  dotted  hue 
ill  each  case  represents  the  liue  o£  the  epiphysis. 

by  both  muscular  and  direct  violence,  it  would  appear 
that  the  former  is  the  agent  that  most  often  pro- 
duces the  lesion.  Thus,  in  127  cases  of  simple  iraus- 
verse  fracture  collected  by  Hamilton,  he  consuiors  tliat 
muscular  action  was  the  cause  of  the  injury  m  lOo  in- 
stances. The  form  of  fracture  due  to  muscular  violonco 
is  very  uniform.  It  is  nearly  always  transverse,  snuple, 
and  throuo-h  the  centre  of  the  bon(>,  or  just  above  that 
iwint  or  just  below  it.  Fractures  due  to  direct  violence 
may  present  the  same  appearance,  but  they  arc  more 
often  starred,  or  obli.pie,  or  even  longitudinal.  Fv- 
pcriments  upon  tlu^  cadaver  show  that  a  simi^le  trans- 
vei-e  fracture  about  the  centre  of  the  bone  cannot  ue 
,n-nduce,l  with  any  .legree  of  certainty  by  a  dnvot 
lilow      The  position  of  the  knee  that  most  favours 
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f  i-actiire  by  muscular  action  is  that  of  flexion.  When 
the  knee  is  bent,  the  patella  rest.s  upon  the  femoral 
condyles  along  its  transverse  axis  only.  Nearly  tlie 
whole  of  its  upper  half  is  unsupported  behind,  and 
the  extensor  muscle  acts  in  a  line  nearly  at  riglit 
angles  to  the  vertical  axis  of  the  bone.  Thus,  by 
violent  contraction  of  the  (luadriceps,  the  patella  may 
Ije  snapped  across  the  condyle 
us  a  Slick  is  snapped  across 
the  knee  (Fig.  48).  As  the 
fracture  usually  causes  the 
patient  to  fall,  it  has  beeii  sup- 
posed that  the  contact  with  the 
ground,  rather  than  any  pre- 
vious muscular  action,  may 
have  caused  the  lesion.  But, 
as  Hamilton  has  pointed  out, 
if  a  [)erson  falls  upon  the  bent 
knee  when  tlie  limb  also  is 
flexed  upon  the  trunk 
part  that  conies  in  contact 
with  tlie  ground  is  not  the  patella,,  but  the  tubercle 
of  tiui  tibia. 

In  the  great  majority  of  cases,  the  lesion  not  only 
involves  tlie  bone,  but  also  the  cartilage  and  fibrous 
structures  tlia,t  cover  it  respectively  liehind  and  in 
front;  the  .synovial  inenibrano  also  is  torn,  and  the 
jtatellar  bursa  opencil  up.  Thus  the  synovial  contents 
niay  come  in  actual  contact  with  skin.  "It  is 
anatoniically  possibh-,  if  the  fractures  involve  only  thi; 
lower  and  non-articular  ])ortion  of  tlu!  patella,,  and  if 
the  amount  of  separation  of  tlic  fragments  is  slight, 
that  the  fatty  tissius  bi'hind  tin;  apex  of  tlie  ])atella, 
over  whi'Ii  the  synovial  mcmbraiK^  is  re(l(M;ted.  may 
s;ive  (111.  hittiT  fn)m  injury"  (Henry  Morris).  In  .'lil 
cases  whrre  there  is  much  .separai  ion  of  the  f i-:igments, 
the  fibrous  expansion  altaciictl  to  cither  .side  of  thu 


Fig'.  48. — Diagram  to  show 
Mechauism  of  Fracture  o£ 
the  Patella  by  muscular 
action. 

4-1, n,  of  ncrion  of  qiinilricrpa 
"^""^        niuscli! ;  b,  tLiuur  ;  c,  liliiri. 
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patella  must  be  torn  through.  Indeed,  none  but  a 
slight  separation  of  the  parts  is  possible  until  that  ex- 
pansion is  ruptured.  Braune  has  demonstrated  this 
by  experiment,  by  sawing  through  the  jjatella  without 
damage  to  the  lateral  ligamentous  structures,  and 
noting  that  but  trifling  separation  of  the  fragments 
was  possible  until  these  structures  had  been  divided. 
In  stellate  fractures,  due  to  direct  violence,  these 
fibrous  expansions  from  the  extensor  tendon  may  be 
uninjured,  and  no  separation  of  any  magnitude  be  per- 
mitted between  the  portions  of  the  broken  bone. 

The  patella  is  more  readily  broken  by  muscular 
violence  than  is  either  the  extensor  tendon  or  the  ligar- 
mentum  patellas.  In  the  flexed  position  it  will  be  seen 
(Fig.  48)  that  the  bone  is  placed  at  a  considerable 
disadvantage  when  compared  with  the  two  other 
structures.  Richet  reports  a  case  where  violent  con- 
traction of  the  quadriceps  caused  the  tubercle  of  the 
tibia  to  be  torn  away  from  the  bone  witliout  any  other 
lesion  of  the  parts  immediately  concerned  being 
produced. 

Dislocation  of  the  patella.— This  bone  may 
be  dislocated  outwards  or  inwards,  or  turned  upon  its 
edge  so  that  its  anterior  and  posterior  surfaces  are 
placed  laterally.  The  luxation  outwards  is  by  far  tlio 
most  common.  This  depends  upon  tlie  fact  that  the 
quadriceps,  the  patella,  and  the  ligamentum  patella  do 
'  not,  when  the  muscle  is  contracted,  follow  the  lines  of 
the'  femur  and  tibia.  Tliey  are  more  nearly  in  a 
straic'ht  line,  that  passes  to  the  outer  side  of  the  angle 
formed  by  the  femur  with  tlie  leg  at  the  knec-jomt. 
Muscular  contraction,  therefore,  tends  to  draw  the 
knee-cap  outwards,  a  tendency  that  is  in  all  normal 
circumstances  corrected  by  the  increased  prominence 
of  the  external  condyle.  I'he  vastus  externus  also  is 
said  to  be  more  powerful  than  the  iuternus 

Dislocations  of  this   bone  are  usually  due  to 
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muscular  action,  and  are  most  apt  to  occur  in  the  ex- 
tendeJ  position  of  the  limb,  the  position  in  which  the 
patella  is  not  hxed  and  its  ligament  and  the  anterior 
part   of   the  johit  ^ 
capsule  attached 
to    the    bone  are 
the  most  lax.  The 
lateral  luxations  are 
usually  incomplete, 
but  may   be  com- 
])lete.         In  the 
former  case  tlie  an- 
terior part  of  the 
capsule  need  not  be 
torn,    but  in  the 
latter  form  it  can 
scarcely  escaj^e  ex- 
tensive rupture. 

In  tlie  disloca- 
tion of  the  patella 
upon  its  edge,  the 
inner  border  of  the 
bone  usually  pi-o- 
jeots  forwards, while 
tlie  outer  is  placed 
bf'tween  the  con- 
dyles.      But  little 

is  known  as  to  tlu;  incclianism  of  this  dislocai-ion. 

In  «ljsloc:itioii^  of  fla<>  Kik-,.,  whicli  arc  very 
rai'c,  tlio  tibia  may  be  dis])lac('d  outwards,  inwai'ds 
forwards,  or  backwards.  The  two  lateral  lu.xatiou.s 
npfiear  to  be  more  common  than  ihe  auLero-]iosteri(.r. 
rhe  fonncrare  nearly  always  jiartiaJ,  I  lie  laiicr  usually 
complete.  Cousiderabh.  violence  is  rc(|uirc(l  1(,  produce 
tbe.se  luxations,  owing  to  tlie  irrea,t  strength  of  the 
li-amfnt,s  and  tlie  -reat  width  of  f,lie  bones  involved 
Direct  vjoleiicii  to  the  tibia 
FK^  4 


^  in.— Ti-ausver.se  Section  of  left  Kuee- 
joiiit  throiigli  the  centre  of  the  Patella 
(Brauue). 

a,  PMli'IIn3  liiirsn  ;  6,  intfr?iiil  I.nti'i-nl  liiiniiioiit  and 
wmvr  I'iMKlylc :  c.  o.Mcnuil  l!ii,.i-,i|  liKaninit 
iiml  iiiiliT  I'onilj  Ir ;  il.  liici'iis;  s(_  iiii]ii|.|||, 
IpnilKiRiis ;  /,  Bi-jiiilcii(liii(isiis ;  q,  civii'ilis 
tciiddii  ;  h,  pnrloniis :  I.  iijicni.-il  ittiiilil.cMl 
iii-rvc;  cxlcniiil  iioidilciil  nrrve  ;  a,  inUTiial 
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with  a  twisting  of  the  former  bone,  is  the  common 
cause  of  the  lesion.    It  is  probable  that  in  all  luxa- 
tions of  the  knee,  the  crucial  ligaments  are  torn. 
The  lateral  ligaments  also  are  usually  ruptured,  but  in 
the  partial  luxations  they  may  be  sometimes  found  to 
be  intact.    The  tendinous  expansion  of  the  vasti  in 
front  of  the  knee  seldom  escapes  some  laceration,  even 
in  the  partial  dislocations.    The  projection  of  the  spine 
of  the  tibia  between  the  femoral  condyles  offers  an 
obstruction  to  lateral  luxation.   In  the  antero-posterior 
displacements,  the  tibia  is  more  often  luxated  forwards 
than  backwards.    In  these  injuries,  not  only  are  the 
crucial  and  lateral  ligaments  torn,  together  with  the 
anterior  part  of  the  capsule,  but  the  posterior  ligament, 
the  gastrocnemius,  the  biceps,  and  less  often  the  semi- 
membranosus, suffer  more  or  less  extensive  laceration. 
The  popliteal  vessels  and  nerves  are  much  compressed, 
and  appear  to  be  more  severely  injured  by  the  femur 
in  the  forward  dislocation  than  by  the  tibia  m  the 
backward  displacement. 

The  lOAVcr  end  of  the  femur — The  condylar 
part  of  the  femur  is  composed  almost  wholly  of  can- 
cellous bone,  with  but  a  slight  layer  of  compact  issue. 
It  is  so  spongy  that  it  may  be  pierced  by  a  bullet,  as 
pointed  out  by  Legouest,  without  any  splmtenng  of 
the  bone  being  produced,  and  without  damag-e  to  the 
articulation.    The  fractt^res  that  may  be  met  with  in 
the  lower  end  of  the  bone  are  the  following:   (i)  A 
fracture  of  the  sliaft  above  the  condyles;  {•!)  a  sepa- 
ration of  the  lower  epiphysis  ;  (3)  a  fracture  ^^^-^ 
either  the  outer  or  iimer  condyle;   (4)  a  T-shaped 
fracture,  i.e.,  a  transverse  fracture  above  the  condyles 
with  a  vertical  one  between  those  processes,    ll  ese 
lesions  are,  as  a  rule,  due  to  well  localised  direct  vio- 
U.ncT  Fractures  Nos.  1  and  4  may  be  produced  by  ni- 
dS  violence,  as  by  a  faJl  upon  the  feet  from  a  heght 
Henry  Morris  states  that  lateral  licxiou,  oi  ioice 
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applied  in  a  lateral  direction,  is  best  calculated  to  pro- 
duce a  separation  of  the  epiphysis.    Hamilton  reports 
a  strange  case  in  a  man  aged  21,  whose  outer  condyle 
was  fractured  by  the  twist  of  the  leg,  which  happened 
while  he  was  undressing  himself  to  bathe.    The  only 
fracture  that  requires  special  notice  in  this  place  is  the 
fracture  of  the  shaft  just  above  the  condyles.  The 
lesion  is  situated  generally  about  two  inches  above  the 
line  of  the  epiphysis,  and  corresponds  to  the  spot 
where  the  compact  shaft  joins  the  softer  and  more 
cancellous  tissue  of  the  lower  end  of  the  bone.    It  is 
near  the  place,  also,  where  the  femoral  artery  crosses 
the  bone  to  reach  the  ham,  and  it  has  thus  happened 
tiiat  the  vessel  has  been  wounded  by  splinters  in  this 
particular  injury.     The  fracture  is  usually  oblique 
from  behind,  downwards,  and  forwards.     The  lower 
fragment  will  be  drawn  upwards  by  the  same  muscles 
that  produce  shortening  in  other  fractures  of  the  shaft 
(page  4o8),  and  its  sharp  upper  end  is  very  apt  to  be 
pulled  forcibly  into  the  popliteal  space  by  the  Gastroc- 
nemius muscle.   This  latter  displacement  is  difficult  to 
remedy.     If  the  limb  be  extended,  the  fragment  is 
only  drawn  the  more  into  the  ham,  and  it  is  therefore 
possible  for  the  limb  to  aj.pear  straight,  and  yet  have 
tlie  knee-joint  much  bent.     In  three  cases  of  this 
injury  I  divided  the  tendo  Achillis,  and  then  placed 
the  hmb  upon  a  st.-aight  splint,  following  a  practice 
suggested  by  Mr.  Bryant.    The  eflect  upon  the  posi- 
tion of  the  fragments  was  in  each  case  very  ™od 
{Brxt.  Med.  Jov.r.,  ISS.*]).  J  b 

The  .ip„or  vuil  of  the  tibi.a  is  sometimes  the 
seat  of  fracture,  although  of  all  parts  of  this  bono 
tlje  upper  thirfl  is  tlie  part  least  often  broken.  One 
or  other  of  the  tuberosities  may  be  broken  off,  or 
there  may  be  a  transver.se  or  oblique  fracture  of  the 
upper  end  of  the  shnft  associated  with  a  vertifil 
one   running    up    into    the  joint   between   the  two 
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tuberosities.     Such  accidents  are  the  result^  in  nearly 
every  instance,  of  great  direct  Yiolence.    Dv.  Mutton 
reports  a  case,  probably  unique,  in  ^vhich  the  spine  ot 
tibia,  the  central  i>art  of  the  head  of  the  bone,  and  a 
considerable  portion  of  the  left  articular  surface,  were 
torn  from  the  rest  of  the  tibia.    The  anterior  crucial 
licranient  ^vas  attached  to  the  fragment.    Ihe  patient 
had  been  wrestling  while  in  a  state  of  i^^toxication 
and  had  been  heavily  thrown.    Madame  Lachapelle 
reports  a  case  of  separation  of  the  upper  epiphysis  ot 
the  tibia  caused  by  traction  during  parturition  ;  _  but  i 
am  not  aware  of  any  reported  case  of  s^i.:.x^^^on  oJ 
this  epiphysis  due  to  violence  or  under  circumstances 

°%^it:piiy  tissue  in  the  head  of  this  bone  and  in 
the  lower  end  of  the  femur  is,  par  excellence,  the 
favourite  seat  for  myeloid  sarcomata. 

In  excisins  tUe  Knec-ioiMt  through  an  mci- 
sion  commencing  at  the  back  of  one  condyle,  and 
continued  across  the  joint,  just  below  the  patella,  to 

hfSck  of  the  other  Condyle,  the  follo^ving  struc  u 
are  divided:   Skin,  fascia,  patellar  plexus  of  ncr^es 
^formed  by  the  middle  and  internal  cutaneous  and 
the  ^a  ellar  branch  of  the  long  saphenous),  bursa 
nitelC  anterior  part  of   the  capsule  ligamentum 

ate  ?  synovial  membrane, -lateral  and  crucial  hga- 
Ln  s  thi  superior  and  inferior  articular  arteries 
Te    a'nastomoLa   magna,  and  the   anterior  tibial 

T^^iSSn  over  the  inner  condyle  need  not  be 
surface  of  the  bone  be  reproduced,  it  improperly 
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In  young  subjects  care  must  be  taken  that  tlie 
saw-cut  do  not  pass  beyond  the  epiphyseal  line.  The 
upper  limit  of  the  femoral  epiphysis  will  be  repre- 
sented by  a  horizontal  line  draAvn  across  the  bone  at 
the  level  of  the  tubercle  for  the  adductor  magnus. 
If  the  whole  of  the  trochlear  surface  be  removed  in  the 
excision,  the  whole  of  the  epiphysis  will  have  been 
taken  away.  A  single  nucleus  appears  in  this 
epiphysis  shortly  before  birth,  and  joins  the  shaft 
about  the  twentieth  year.  The  limits  of  the  tibial 
epiphysis  are  represented  behind  and  at  the  sides  by  a 
horizontal  Ime  that  just  marks  off  the  tuberosities. 
It  includes,  therefore, 
the  depression  for  the 
insertion  of  the  semi- 
membranosus, and  also 
the  facet  for  the  fibula. 
In  front  the  epiphyseal 
line  slopes  downwards 
on  either  side  to  a 
point  on  tlie  U]iper  end 
of  the  shin,  so  as  to  en- 
close the  wliole  of  the 
tubercle  of  the  tiljia. 
The  centre  joins  the 
main  bone  at  tlie  twen- 
ty- fi  I'st  or  t wr;n ty-second 
year.  Tlie  jiopliLeal 
artery  runs  sonu;  risk 
of  l)(jing  WKunded  in 
this  procedure.  The 
vessel  is  scpai-ated  by 
sonify  little  distance  from 
the  pn)-)lite;d  surface  of 
the  f.niiir  (Kig.  '1!)), 
but  is  in  very  close  relation  to  llie  tibi.-i,  (Ihi  jios- 
terior  ligament  alone  intervening  at  the  upper  level  of 


Fiir.  .')0. — IJisarticiilation  aX,  tho  Knco- 
ioiuk  by  siuKlo  Anterior  Flap 
(Ak.-iI-z). 

rt,  Inf.  rniuiylr  :  iMniilylr:  r,  inlo'- 

citiidyl'iid  fiissii  ;  «/,  Iik.  1  <■! hi- ;  f.  snr- 
titriiiH;/,  ^rnicilis:  f/,  hciiiiirniliinisiis: 
ext.  'I:it,.  li.u'.-iliH-iil  ;  /.  Implircns  :  ^. 
)il;ilit;iriK  :  /.-,  sfliiiltH'iiiliiiindslis  ;  /  iiml 
Vt,  illlirr  tir:nl  1 1  ['  L';i«l  rocMclll  i  IIS  ;  H.iilllt'r 
lir;i(i  iif  uriRl  roriiriniiiH :  o,  liiccps;  ;\ 
IHipllli'.'ll   vessels  :  '/,  illl.  imp.  nerve. 
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the  bone.    It  thus  happens  that  the  risk  of  wounding 
the  artery  is  greater  when  the  tibia  is  sawn  than 
when  the  lower  part  of  the  femur  is  being  removed. 
Amputation  tliioitgU  the  knee-joint — By 

single  anterior  flap.  In  fashioning  the  anterior  flap 
(which  is  composed  only  of  integument),  and  in 
opening  the  joint,  the  patellar  plexus  of  nerves,  the 
superficial  branches  of  the  plexus  of  arteries,  tho 
ligamentum  patellae,  and  the  anterior  part  of  the  cap- 
sule will  be  cut.  Nearer  the  condyles  of  the  femur  the 
anastomotic  and  the  two  superior  articular  arteries 
will  be  divided.  The  long  saphenous  vein  and  nerve 
will  be  divided  at  the  inner  angle  of  the  flap.  On  the 
cut  surface  made  by  the  posterior  incision  will  be  found 
divided  the  sartorius,  gracilis,  and  semitendinosus,  the 
semimembranous,  both  heads  of  the  gastrocnemius, 
the  popliteus,  plantaris,  and  biceps.  Tlie  popliteal 
vessels,  the  sural  arteries,  the  short  saphenous  vein, 
the  internal  and  external  popliteal  nerves,  the  external 
saphenous  and  the  small  sciatic  nerves  will  also  be 
found  divided  in  the  same  incision. 


CHAPTER  XXIL 

THE  LEG. 

Surface  anatomy — The  anterior  border  of  the 
tibia  can  be  felt  in  its  entire  lengtli,  forming,  as  it  does 
the  prominence  of  the  shin.  It  should  be  remembered 
that  this  border  presents  a  somewhat  llcxuous  course, 
bein<r  curved  outwards  abo^^c  and  inwards  below,  ihe 
broad  internal  surface  of  the  bone  is  subcutaneous, 
and  the  internal  border  can  be  followed  from  the 
tuberosity   to   the   malleolus.      The  head   of  tho 
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fibula  can  be  distinctly  made  out,  but  the  upper 
half  of  the  shaft  of  the  bone  is  lost  beneath  tljo 
mass  of  muscle  on  the  outer  side  of  the  limb.  The 
lower  half  of  the  fibular  shaft  can  be  felt,  and  the 
bone  just  above  the  malleolus  becomes  subcutaneous 
in  the  interval  between  the  peroneus  tertius  and  the 
two  other  peroneal  tendons.  Between  the  tibia  and 
fibula  the  outline  of  the  tibialis  anticus  muscle  can  be 
well  defined  when  it  is  in  action.  To  its  outer  side  is 
the  less  conspicuous  and  narrower  eminence  formed  by 
the  extensor  communis  digitorum.  In  well  developed 
limbs  the  groove  that  separates  these  two  muscles  is 
very  distinct,  and  forms  the  best  guide  to  the  anterior 
tibial  artery.  In  the  lower  third  of  the  leg  these 
muscles  become  tendinous,  and  between  them  the 
extensor  longus  pollicis  can  be  felt  as  it  comes  to  the 
surface.  The  long  and  short  peroneal  muscles  can  be 
defined,  and  their  tendons  foUoAved  behind  the 
malleolus.  When  in  active  contraction  the  interval 
between  the  two  muscles  is  often  well  marked.  The 
gastrocnemius  muscle  and  the  more  superficial  parts 
of  the  .soleus  are  brought  well  into  view  when  the 
body  is  raised  upon  the  toes.  The  two  heads  of  the 
former  muscle  are  then  quite  conspicuous,  and  it  can 
be  seen  that  the  inner  head  is  the  larger  and  descends 
lower  in  tlie  leg. 

The  popliteal  artery  bifurcates  on  a  level  with  the 
lower  part  of  the  tubercle  of  the  tibia.  The  course  of 
the  posterior  tibial  vessel  is  represented  by  a  line 
drawn  from  the  middle  of  the  limb  at  the  lowei'  ])art 
of  tlie  ham  to  a  spot  midway  between  the  inner 
7ii;dle()Ius  and  tlu;  prominence  of  the  heel.  The 
artery  becomes  supcrlieiiil  in  the  lower  fourtli  of  the 
leg,  where  it  may  br^  felt  pulsating  lietween  tlic  tendo 
Achillis  jind  tlus  tiliia.  The  peroncid  artery  arises 
aliout  three  inches  below  the  knee,  follows  the  posterior 
surface  of  tiie  fibiiln,   and  ends  behind  the  outer 
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malleolus.  The  iiosition  of  the  anterior  tibial  artery 
may  be  indicated  by  a  line  drawn  from  a  point  midway 
between  the  outer  tuberosity  of  the  tibia  and  the  head 
of  the  fibula  to  the  centre  of  the  front  of  tlie  ankle 
joint.  Both  the  saphenous  veins  can  often  be  made 
out  in  the  leg.  The  inner  or  larger  viin  passes  in 
front  of  the  malleolus  and  ascends  just  beliind  the 
internal  border  of  the  tibia.  With  it  runs  the  long 
saphenous  nerve.  The  short  saphenous  veui_  lies 
behind  the  outer  malleolus,  and  passing  up  the  middle 
of  the  calf  ends  at  the  ham.  It  is  accompanied  by 
the  external  saphenous  nerve. 

The  leg  Tlie  skin  is  somewhat  more  adherent  to 

deeper  parts  in  the  leg  than  it  is  in  the  thigh.  The 
dilference  in  the  degree  of  this  adhesion  is  obvious 
when  skin-flaps  are  dissected  up  from  the  two  parts 
in  cases  of  amputation.    Over  the  internal  surface  ot 
the   tibia    and  the  greater  part  of  the  shm,  the 
integument  lies  directly  upon  the  periosteum  and 
bone,  nothing  intervening  save  a  scanty  amount  of 
subcutaneons^fascia.    Thus  blows  and  kicks  over  these 
parts  of  the  leg  are  apt  to  be  associated  not  only 
with  much  pain  but   also   with  much  bruising  or 
tearing  of  the  integument.    A  "graze  on  the  shm 
is  one  of  the  commonest  of  lesions,  and  is  produced  by 
a  degree  of  violence  that  upon  a  well -covered  part 
would  have  little  or  no  effect.    It  will  be  understoo.l 
that  ulcers  over  these  feebly  protected  parts  may, 
if  they  spread  in  depth,  readily  expose  the  bone  am 
lead  to  some  disease  of  its  substance,  or  to  at  leas 
some  inflammation  of  its  periosteum.    Scars  left  •> 
deep   ulcers  or  burns   are  also  often  found  to  bo 
quite  adherent  to  the  bnne. 

The  apoiicm-osis  of  the  leg  invests  it  hUe  a 
tightly-drawn  buskin,  being  lacking  only  over  tlie  sub- 
cutaneous surfaces  of  the  bones.  It  is  -^^^^ 
head  and  the  anterior  and  inner  borders  of  the  tibia, 
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the  head  of  the  tibuhi,  and  the  two  malleoli.  It  is 
continuous  above  with  the  fascia  lata,  and  below  with 
the  fascia  of  the  foot  and  the  annular  liijainents.  It 
is  thicker  in  front  than  behind,  and  is  especially  thick 
at  the  upper  part  of  the  leg  just  below  the  knee. 
Here  the  fascia  offers  c'reat  resistance  to  the  "rowth 
of  tumours  springing  from  the  head  of  the  tibia. 
From  the  deep  siu-face  of  the  aponeurosis  two 
septa  pass  inwards  to  be  attached  to  the  an- 
terior and  external  borders  of  the  fibula.  They 
serve  to  isolate  the  two  larger  peroneal  muscles 
from  the  other  muscles  of  the  limb,  and  form  a 
closed  space  which  might  form  a  definite  and  well 
localised  cavity  for  pus.  Beneath  the  gastrocnemius 
and  soleus  a  layer  of  fascia  extends  between  the  two 
bones  and  covers  in  the  deep  layer  of  muscles.  It 
is  thin  above  but  denser  l)elow,  and  would  have  some 
mfluence  in  directing  the  progress  of  a  deep  abscess. 

In  tlie  ui)pcr  third  of  the  leg  there  is  a  septum  be- 
tween tlie  tiltialis  anticus  and  extensor  communis 
digitorum,  wliich  must  be  found  in  the  operation  for 
ligaturing  the  upper  part  of  the  anterior  tibial  artery. 
I  have  never  liad  the  good  fortune  to  see  the  very 
distinct  "white  lino"  tliat  many  text-books  describe 
as  indicating  the  position  of  this  septum. 

In  the  substance  of  the  soleus  mu.sclc  there  is  a 
tendinous  expansion  connected  witli  the  border  of  the 
tibia,  that  runs  backwards  and  towards  tlic  middle 
line.  In  cutting  tlu'oiigli  tlie  soleus  to  apply  a  liga- 
ture to  tlie  post(;rior  tilii,al  artery,  this  iiiterst'cLiou 
may  l)e  mistakrai  for  the  aponeurosis  on  the  dee[) 
surface  of  the  musck;. 

Sevei-al  cases  arc  rc|)orl('(]  of  i-u|)tu!-e  of  sonic  ])art 
of  ilie  gnstrocnciiiins  iiniscic  durinu;  violent  c\crli<ni. 
Tlie  teiulo  Acliillis  has  been  i'U|i(ui-cd  wwXn-  like  cir- 
cumstances. It  is  .said  that  IIk;  jiK'nitaris  Iciidon  is 
also  not  infrc(picntly  t(»rn  across,  producing  a  sudden 
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sharp  pain  in  the  calf  during  exertion,  to  whicli  the 
French  give  the  name  "  coup  cle  fouet." 

Vessels. — The  large  arteries  of  the  leg,  being  all 
in  near  proximity  with  the  bones,  are  apt  to  be  in- 
jured by  sharp  fragments  in  fractures  of  the  limb. 
This  especially  applies  to  the  peroneal  artery,  which 
runs  along  the  fibula,  and  is  in  considei-able  risk  of 
being  wounded  in  fractures  about  the  middle  of  that 
bone.    It  is  at  the  point  of  bifurcation  of  the  popliteal 
artery  that  emboli  are  peculiarly  apt  to  lodge.  They 
plug  the  vessel  and  practically  block  the  three  maia 
arteries  of  the  leg.    Gangrene  therefore  not  infre- 
quently follows  the  occurrence.    Billroth  states  that 
in  all  the  cases  of  gangrene  of  the  leg  due  to  embolism 
that  he  has  met  with,  the  plug  was  found  situated 
at  the  bifurcation  of  the  popliteal  trunk  ("  Clinical 
Surgery,"  1881).    According  to  some  French  surgeons, 
aneurism  of  the  commencement  of  the  posterior  tibial 
artery  is  more  often  associated  with  gangrene  of  the 
leg  than  is  a  popliteal  aneurism.     The  reason  they 
assign  is  the  following  :  The  aneurism  on  the  former 
vessel  not  only  interferes  with  the  passage  of  the 
blood  into  the  posterior  tibial  and  peroneal  arteries, 
but  also  compresses  the  anterior  tibial  vessel  and  with 
it  the  anterior  tibial  recui'rent,  an  artery  that  is  of 
so  great  importance  in    establishing    the  collateral 
circulation. 

Varicose  veins  are  more  commonly  met  with  m 
the  leg  than  in  any  otlier  part  of  the  body,  save,  per- 
haps m  the  hteuiori'hoidal  and  spermatic  veins.  Tins 
depends  upon  the  great  length  of  the  veins  of  the  lower 
limb,  the  large  columns  of  blood  their  valves  have  to 
support,  their  vertical  position,  the  liability  of  the 
<rreat  trunks  (iliac)  into  which  they  ultimately  enter 
to  be  compressed,  and  uj^on  the  fact  that  the  supcrhcial 
veins,  being  outside  the  fascia,  lose  that  assistance  to 
tlie  circulation  derived  from  muscular  contraction.  iHe 
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use  of  garters  especially  affects  the  long  saphenous  vein, 
which  lies  close  to  the  bone  at  the  spot  about  which 
these  contracting  bands  are  usually  applied.  Between 
the  two  layers  of  tlie  muscles  of  the  calf  Verneuil 
describes  a  venous  plexus,  which  he  believes  to  be 
more  often  the  seat  of  varices  than  are  the  vessels  of 
the  surface.  A  varicose  condition  of  these  deeply- 
placed  veins  may  explain  the  "aching  legs"  complained 
of  by  those  who  stand  a  great  deal.  The  intra-nuis- 
cular  veins  ai-e  very  large.  Callender 
showed  that  the  six  chief  veins  which 
pass  from  the  soleus  muscle  alone  to 
enter  into  the  posterior  tibial  and  pero- 
neal trunks  have  a  united  diameter  of 
not  less  than  one  inch.  Varix  would 
appear  to  commence  most  often  at  points 
where  the  deep  veins  join  the  superficial 
vessels.  There  is  good  reason  for  this,  ^v-  51 
for  at  these  points  three  forces  meet, 
the  general  directions  of  which  are  shown  in  the 
annexed  diagram  (Fig.  51).  There  is  the  weight 
of  the  superincumbent  column  of  blood  («)  acting 
from  above,  the  resistance  offered  by  the  next 
valve  below  the  point  of  entry  of  the  deep  vein 
acting  from  below  (6),  and  the  force  with  wliich 
the  l)lood  is  driven  by  the  contracting  muscles  out  of 
the  deep  vein  into  the  supei-ficial  trunk  acting  at  an 
angle  to  both  these  lines  of  force  (c).  Unfortunately  for 
the  subjects  of  varices,  the  two  principal  veins  (tlie 
saphenous)  are  accompanied  by  sen.soiy  nerves,  and 
there  is  no  doubt  that  much  of  the  pain  incidcsnt  to 
varicose  veins  in  tlu!  h'g  depends  upon  ])ressuro  on 
these  nerves. 

Witli  rfiference  to  |>:iiii  in  llir  it  must  be  re- 
membered that  the  nerves  that  bring  .sen.sation  to  the 
part  ai-ise  at  a  cousidei-abh;  distance  fniiu  Micir  ])oints 
of  tenniniitioii,  ;ind  that  tlie  causes  of  pain  in  the  limb 
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Miay  be  situated  far  away  from  the  seat  of  trouble. 
Thus  Sir  B.  Brodie  mentions  the  case  of  a  gentleman 
who  suffered  from  severe  pain  in  the  left  leg,  from  the 
foot  to  the  knee,  in  the  course  of  the  peroneal  nerve. 
No  cause  could  be  found  for  it.  At  the  patient's 
death,  however,  a  large  tumour  was  found  attached  to 
the  lumbar  spine,  which  had  evidently  compressed  the 
left  great  sciatic  nerve. 

There  would  appear  to  be  little  connection  be- 
tween disease  in  the  rectum  and  a  pain  in  the  leg, 
yet  in  one  case  at  least  that  connection  was  marked. 
"Only  recently,"  writes  Mr.  Hilton,  "I  saw  a 
gentleman  from  South  Wales,  who  was  the  subject 
of  stricture  of  the  rectum  from  malignant  disease. 
He  suffered  pain  in  the  knee-joint  and  in  the  back 
part  of  the  leg.  This  led  me  to  suspect,  what  really 
turned  out,  upon  careful  examination,  to  be  the 
case,  that  a  large  mass  of  cancer  was  involving  the 
nerves  on  the  anterior  part  of  the  sacrum,  and  also,  no 
doubt,  the  obturator  nerve." 

Fi-actui-cs  of  tlic  !cg — Of  the  bones  of  the  leg 
the  tibia  and  fibula  are  more  often  bi-oken  together 
than  singly,  and  of  separate  bones  the  fibula  is 
more  often  fractured  than  is  the  larger  bone. 

]  The  tibia  and  fibula.  As  regards  the  resistance 
it  offers  to  violence  the  fibula  presents  ahout  the  same 
de<rree  of  strength  in  all  its  parts,  save  at  the  mallec^ 
]us°  and  at  its  upper  extremity.  Its  great  length  and 
the  manner  of  its  attachment  to  the  tibia  (its  two  ends 
beinc'  fixed  and  its  main  part  being  unsupported, 
render  it  a  slender  bone,  and  but  for  the  elhcieiit 
protection  it  derives  from  the  thick  pad  of  muscles  that 
surrounds  it  would  no  doubt  be  very  frequently  broken. 
This  is  all  the  more  likely  to  be  the  case,  snice  the  bone 
i.s  placed  upon  the  more  exposed  aspect  of  the  hmb. 

The  shaft  of  the  tibia  presents  v.nrious  degrees  ol 
strength  according  as  we  regard  its  upper,  middle,  oi 
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lower  third.  According  to  Dr.  Leriche  tlie  average 
transverse  diameter  of  the  adult  tibia  just  below  the 
tuberosities  is  a  little  over  1^  inches.  The  transverse 
diameter  at  the  base  of  the  malleolus  is  a  little  less 
tlian  \\  inches,  and  that  of  the  narrowest  part  of  the 
bone  is  a  little  more  than,  one  inch.  This  narrow 
part  is  at  the  junction  of  the  lower  with  the  middle 
third  of  the  shaft  and  is  the  weakest  point  in  the  bone. 

The  relation  of  the  compact  to  the  cancellous 
tissue  is  about  the  same  in  all  parts  of  the  shaft ;  but 
according  to  MM.  l^ayel  and  Duret  the  spongy 
tissue  is  arranged  in  two  independent  vertical  columns, 
one  occupying  the  upper  two-thirds  and  tlie  other 
the  lower  third  of  the  bone.  The  minimum 
of  resistance  (these  authors  assert)  is  at  the  point 
■wiiere  these  two  systems  meet.  Thus  it  happens 
tliat  the  most  common  spot  for  a  fracture  of  the  tibia 
is  at  the  junction  of  the  middle  with  the  lower  third 
of  the  shaft.  It  is  here  that  the  bone  yields  when 
broken  by  indirect  violence,  while  the  lesions  de- 
pending upon  direct  violence  may  be  at  any  part  of 
the  shaft.  Owing  to  the  thin  covering  of  soft  parts, 
and  the  slight  barrier  interposed  between  the  frac- 
turing force  and  the  bone,  it  comes  to  pass  that 
fractures  of  the  leg  are  more  often  compound  and 
comminuted  than  are  those  of  any  other  bones  of  the 
extremities.  If  the  fracture  be  oblique  (as  is  commonly 
the  case  when  the  violence  is  indirectly  applied),  the 
line  of  breakage  usually  extends  from  behind,  down- 
wiirds,  forwards  and  a  little  inwards.  The  lower 
fiagment,  with  the  foot,  is  drawn  up  behind  the  rest 
of  the  bone  by  the  muscles  of  the  calf,  and  is  usually 
displaced  also  outwards  by  the  obiif|uity  of  the 
fracture  line.  Often  the  lower  fragment  is  slightly 
rotated  outwards  by  the  rolling  over  of  the  foot,  a 
rotation  produced  by  the  simple  weight  of  the  limb.  I  f 
the  fracture  1)0  transverse  there  ni;iy  be  little  or  no 
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displacement.  The  fibula  is  usually  broken  at  a  higher 
level  than  the  tibia,  and  its  lower  fragment  follows,  of 
course,  with  absolute  precision  the  coiresponding 
fragment  of  the  larger  bone.  A  remarkable  spiral 
fracture  (fracture  helicoi'de),  involving  the  lower  third 
of  the  tibia,  has  been  described  by  French  surgeons. 
It  is  associated  with  a  more  or  less  vertical  fissure 
that  involves  the  ankle-joint,  and  Avith  a  fracture  of 
the  fibula  high  up.  MM.  Leriche  and  Tillaux  have 
shown  that  this  injury  is  due  to  torsion,  especially  to 
some  twisting  of  the  leg  while  the  foot  is  fixed. 

2.  The  fibula  alone.  Fractures  of  this  bone  in 
its  lower  fourth  are  usually  due  to  indii'ect  violence, 
and  will  be  dealt  with  in  connection  with  the 
ankle-joint.  When  broken  in  any  other  part  the 
fracturing  force  is  usually  directly  applied,  the  lesion 
transverse,  and  the  displacement  insignificant,  or 
scarcely  obvious.    The  tibia  acts  as  an  efiicient  splint. 

3.  The  tibia  alone.  The  malleolus  may  be  broken 
by  a  blow,  or  the  lower  epiphysis  separated.  The 
latte-r  comprises  the  whole  of  the  inner  -  malleolus, 
and  the  facet  with  which  the  fibula  articulates.  It 
joins  the  shaft  during  the  eighteenth  or  nineteenth 
year.  Fractures  of  the  tibia  alone  are  nearly  always 
due  to  direct  violence,  and  whilst  most  common  in  the 
lower  third  of  the  bone,  become  more  rare  as  the 
knee  is  approached.  When  transverse  there  may  be 
no  visible  displacement,  the  fibula  acting  as  a  splint. 
Thus  Mr.  H.  Morris  mentions  the  case  of  a  woman 
who  walked  into  and  out  of  a  hospital  with  a  trans- 
verse fracture  of  the  tibia  that  was  not  detected  on 
examination,  and  was  not  indeed  discovered  untd 
two  days  after  the  accident.  Wlien  the  fracture  is 
just  above  the  ankle  the  lower  fragment  may  be  moved 
in  whatever  direction  the  foot  is  forced,  such  displace- 
ment being  resisted  and  limited  by  the  inferior  tibio- 
fibular ligaments. 
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In  rickets  the  tibia  is,  of  all  the  bones  of  the 
extremities,  the  one  that  most  frequently  becomes 
bent.    It  yields  at  its  weakest  part  (the  lower  third), 


Fi;'.  .52.— Amput-.atiou  of  Log  nt  junction  of  TJppnr  with  Middle  Third 

by  sini;lo  Posterior  Flaij  (Agatz). 
o,  Tibia:  h,  niinia;  c, .  til)iiili.s  antinm :  d,  oxt.  roni.  diyit:  n,  nei-nn.  Inner  •/  til) 
tit)i-iJ  rn'rvc  ves.sc-is;  k,  int.  saphcii.  vein;  I,  i„ist. 

and  there  the  Ijorie  wili  l.o  found  to  liave  developed  a 
curve  forwards  ,niid  a  little  outwards. 

Ampiilnlioii  «r  tli<>  l«>s:  at  the  junction  of  tlie 
upper  witli  the  midflle  third.     'J'liis  operation  is  often 
i  performed  hy  antero  posterior  flap.s,  the  anterior  Hap 
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being  fashioned  by  cutting,  and  the  posterior,  whicli 
is  a  little  the  longer  of  the  two,  by  transfixion.  In 
the  anterior  flap  the  following  structures  would  be 
cut :  Skin,  cutaneous  nerves,  fascia,  tibialis  anticus, 
extensor  communis  digitorum,  and  a  bttle  of  the 


Fie  53  -Transverse  Section  throusrb  tlie  Lower  Third  of  the  Leg 
^'     '  (Bra,uue). 

;  ™;i;cj^eri"?Ubi;u  ind  Lrv.  ;  «,  .uusculo-cu.aneous  nerve. 

extensor  proprius  pollicis,  the  peroneus  longus,  and  a 
small  part  of  the  upper  extremity  of  the  peroneus 
bvevis,  the  anterior  tibial  vessels  and  nerve,  and  the 
musculo-cutaneous  nerve.  In  the  posterior  flap  tlie 
following  would  be  tlie  parts  divided:  bkiu,  external 
and  internal  sai)heuous  veins  and  nerves,  fascia,  gastroc- 
nemius, plantaris,  solous,  tibialis  posticus,  flexor  longus 
digitorum,  a  little  of  the  upper  end  of  the  flexor 
lon-us  poUicis,  the  posterior  tibial  vessels  and  nerve, 
and  thl  peroneal  vLsels,  Fig  52  sl.ows  the  sjn^ 
left  after  an  amputation  through  the  lower  pait  of  tlie 
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upper  third  of  the  leg,  by  means  of  ca  single  flap  cut 
from  the  calf.  It  serves  to  show  the  relations  of  the 
chief  parts  divided,  and  gives  a  good  idea  of  the  stump 
that  would  be  left  in  an  amputation  by  an  anterior 
skin  flap  and  a  posterior  transfixion  flap  cut  from  the 
calf.  In  Fig.  53  is  shown  a  transverse  section  of  the 
leg  at  the  lower  third,  from  which  can  be  gathered  an 
idea  of  the  number  and  position  of  the  parts  cut  in 
amputations  through  that  part. 


CHAPTEE  XXIII. 

THE    ANKLE    AND  FOOT. 

Slu-face  anatomy — Bony  points. —Tha  outlines 
of  the  two  malleoli  can  be  very  distinctly  defined. 
The  external  is  somewhat  the  less  prominent,  descends 
lower,  and  lies  fartlier  back  than  the  internal  process. 
The  tip  of  the  outer  malleolus  is  about  half  an  incli 
behind  and  below  the  tip  of  the  corresponding  bony 
prominence.  The  antero-posterior  diameter,  however, 
of  the  internal  malleolus  is  sucli  that  its  posterior 
border  is  on  a  level  with  that  of  the  outer  process 
behind. 

On  the  dorsum  of  the  foot  the  individual  tarsal 
bones  are  not  to  be  distinguished,  although  the 
astragalus  forms  a  distinct  pi'ojection  upon  that 
surface  when  the  foot  is  fully  extended. 

On  the  inner  side  of  the  foot  the  tuberosity  of  the 
OS  calcis  may  be  felt  most  posteriorly.  In  fro'ut  of  it, 
and  about  one  inch  vertically  below" the  iinior  inalleo' 
lu.s,  IS  the  projection  of  the  sust.uTtacuiuui  tali.  About 
one  and  a  quai-ter  inches  in  front  of  the  nKiJIeolus  the 
tubercle  of  the  scaphoirl  rm\  bo  distinctly  made  out 
G  G— 4 
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In  the  interval  between  it  and  the  last-named  process 
lies  the  calcaneo-scaphoid  ligament,  and  the  tendon  of 
the  tibialis  posticus.    Farther  towards  the  front  of 
the  foot  can  be  felt  the  ridge  formed  by  the  base  of 
the  hrst  metatarsal  bone,  and  between  it  and  the 
scaphoid  tub?3rcle  lies  the  inner  cuneiform  bone.  Lastly, 
the  shaft  of  the  first  metatarsal  bone,  its  expanded 
head,  and  the  sesamoid  bones  that  lie  on  the  plantar 
aspect  of  the  metatarso-phalangeal  joint  can  be  more 
or  less  distinctly  defined.    On  the  outer  side  of  the 
foot  the  external  surface  of  the  os  calcis  is  subcutaneous 
in  nearly  the  whole  of  its  extent.    Less  than  an  mch 
below  and  in  front  of  the  malleolus  is  the  peroneal 
tubercle,  with  the  short  peroneal  tendon  above  it  and 
the  long  one  below  it.    Some  two  and  a  half  mches 
from  the  outer  malleolus  the  projection  of  the  base  of 
the  fifth  metatarsal  bone  is  very  evident,  and  extendmg 
for  an  inch  or  so  behind  it  lies  the  cuboid  bone. 

Jom^/'tJies.— The  ankle-joint  lies  about  on  the  level 
of  a  point  half  an  inch  above  the  tip  of  the  mner 
malleolus.  Immediately  behind  the  tubercle  of  the 
scaphoid  is  the  astragalo-scaphoid  articulation,  and  a 
line  drawn  transversely  across  the  dorsum  of  the  foot, 
iust  behind  this  process,  very  fairly  corresponds  to  the 
mid-tarsal  joint  (the  joint  compounded  of  the  astragalo- 
scaphoid  and  calcaneo-cuboid  articulations). 

If  the  latter  articulation  be  approached  from  the 
outer  side  it  will  lie  opposite  a  point  midway  between 
the  outer  malleolus  and  the  prominent  base  ot  tlie 
fifth  metatarsal  bone. 

The  lines  of  the  articulations  between  the  hrst 
and  fifth  metatarsal  bones  and  the  inner  cuneiform 
and  the  cuboid  respectively  are  easily  indicated,  being 
placed  just  behind  the  bases  of  the  former  boiie^ 
The  metatarso-phalangeal  articulations  are  situated 
about  on.,  inch  behind  the  webs  of  the  correspond- 
inc  toes. 
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Tendoiis. — The  tiiiido  Acbillis  stands  out  very 
conspicuously  at  the  back  of  the  ankle,  and  between  it 
and  the  malleoli  are  two  hollows  which  are  evident  in 
even  obese  individuals.  Over  the  front  of  the  ankle 
the  tendons  of  the  extensor  muscles  are  readily  to  be 
distinguished,  especially  when  the  joint  is  flexed. 
From  witLin  outwards  they  are  :  the  tendons  of  the 
tibialis  anticus,  extensor  longus  poUicis,  extensor 
longus  digitoram  and  peroneus  tertius.  Beneath  the 
tendons  of  the  extensor  of  the  toes,  and  on  the  outer 
[i.-u-t  of  the  dorsum  of  the  foot,  the  prominent  fleshy 
mass  formed  by  the  extensor  brevis  digitorum  can  be 
felt  and,  when  in  action,  seen.  Above  and  behind  the 
inner  malleolus  the  tendons  of  the  tibialis  posticus  and 
flexor  longus  digitorum  can  be  discerned,  the  former 
lying  nearer  to  the  bone.  Nearer  to  the  middle  Ime 
runs  the  flexor  longus  pollicis.  Behind  the  outer 
malleolus  the  long  and  short  peroneal  tendons  can  be 
felt,  lying  close  to  the  edge  of  the  fibula,  the  tendon  of 
the  smaller  muscle  being  the  closer  to  it. 

In  tiie  middle  of  the  sole  of  the  foot  the  resisting 
plantar  fascia  can  be  felt,  and  some  of  its  processes 
m;ide  out  when  the  toes  are  drawn  up  by  the  extensors. 
The  fleshy  mass  on  the  inner  margin  of  the  foot  is 
formed  by  the  abductor  and  flexor  brevis  pollicis;  that 
on  tlie  outer  side  by  the  abductor  and  flexor  bre\  is 
iidriimi  digiti. 

Vessels. — The  anterior  tibial  artery  and  nerve  are 
placed  opposite  the  ankle  joint,  between  the  tendons  of 
the  extensor  proprius  pollicis  and  longus  digitorum. 
The  dorsal  artery  runs  from  the  middle  of  the  ankle 
to  the  inteiwal  between  the  bases  of  the  first  and 
second  metatarsal  bones.  It  may  bo  felfc  pulsating 
against  the  bones  along  the  outer  side;  of  the  extenso't 
l'iT)|,rius  pollicis  tendon,  which  is  the  rendiest  guide 
It.  The  plantar  ar(;eries  stsu-t  from  a,  point  midway 
between  the  tip   of  the  iiiall(M.luH  internu.s  and  the 
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centre  of  the  convexity  of  the  heel.  The  internal 
vessel  follows  a  line  drawn  from  this  point  to  the 
middle  of  the  under  surface  of  the  great  toe.  The 
external  vessel  crosses  the  sole  obliquely  to  within  a 
thumb's  breadth  of  the  base  of  the  fifth  metatarsal 
bone.  From  thence  it  turns  more  transversely  across 
the  foot,  running  inwards  over  the  bases  of  the  meta- 
tarsal bones  to  inosculate  with  the  dorsalis  pedis  artery 
at  the  back  of  the  first  interosseous  space.  On  the 
dorsum  of  the  foot  the  subcutaneous  veins  may  be  seen 
formino-  an  arch  convex  towards  the  toes,  and  from 
the  ends  of  the  arch  vessels  may  be  followed  into  the 
internal  and  external  saphenous  veins. 

The  aiikle  and  foot — The  skin  about  the 
ankle  and  over  the  dorsum  of  the  foot  is  thin  and  but 
loosely  attached  to  the  subjacent  parts.  It  becomes 
readily  excoriated,  as  is  often  the  case  where  splints 
or  instruments  have  been  improperly  apiilied.  Since  the 
skin  over  the  malleoli  lies  directly  upon  the  bone,  while 
that  covering  the  dorsum  of  the  foot  is  but  slightly 
separated  from  the  bones  of  the  tarsus,  it  follows  that 
the  integuments  in  this  region  are  readily  contused, 
and  may  suffer  gangrene  from  an  amount  of  pressure 
that  would  cause  but  little  trouble  in  other  parts 
Over  the  sole  the  integument  is  dense  and  thick  in  all 
those  parts  that  come  in  contact  with  the  ground.  ]n 
the  normal  foot,  the  heel,  the  outer  margin  of  the  foot, 
and  the  line  of  metatarso- phalangeal  joints  are  in 
contact  with  the  ground  when  the  sole  is  placed  llat 
upon  it.  Along  the  inner  margin  of  the  foot  the 
integument  is  thin  and  hne.  The  skin  of  the  sole, 
like  that  of  the  palm  of  the  hand,  is  remarkably 
adherent  to  subjacent  parts.  When  cut  it  shows  no 
tendency  to  gape,  and  thus  exploratory  incisions  made 
into  the  part  (as  for  the  discovery  of  foreign  sub- 
stances) have  often  to  be  of  greater  dimensions  than 
would  be  needed  elsewhere. 
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The  subcutaneous  tissue  about  the  ankle  and  foot 
varies  greatly  both  in  quantity  and  character.  It  is 
abundant  and  well  provided  with  loose  fat  in  the 
immediate  neighbourhood  of  the  tendo  Achillis.  Over 
the  front  of  the  ankle  and  dorsum  of  the  foot  it  is 
very  lax  and  fairly  extensive,  although  possessing 
but  little  adipose  tissue  in  its  meshes.  In  the 
sole  the  subcutaneous  tissue  is  most  developed 
where  most  pressure  is  received.  Thus,  beneath 
the  heel  it  is  often  three-quarters  of  an  inch  in 
thickness,  and  is  more  extensively  distributed  along 
the  outer  than  along  the  inner  margin  of  the  foot. 
It  is  here  composed  mainly  of  little  lobules  of  fat 
bound  down  and  enclosed  by  numerous  fibrous  bands 
that  pass  vertically  from  the  skin  to  the  deep  fascia. 
Over  the  centre  of  the  sole  it  is  more  scanty,  and 
the  union  between  the  integument  and  the  plantar 
fascia  is  more  direct.  It  very  closely  resembles  the 
subcutaneous  tissue  found  in  the  palm  and  upon 
the  scalp.  Beneath  the  heel  it  forms  an  actual  pad  or 
cushion  that  must  much  diminisli  the  force  of  shocks 
transmitted  to  the  body  through  the  foot.  The  laxity 
of  the  tissue  upon  the  dorsum  of  the  foot  permits  of 
great  swelling  occurring  in  cases  of  diffuse  inflammation 
of  the  part,  and  in  conditions  producing  oedema.  lu 
the  commencement  of  general  dropsy  the  dorsum  of 
the  foot  is  often  the  first  part  of  the  whole  body  to 
show  the  morbid  swelling.  In  the  sole,  on  the  other 
hand,  inflammatory  affections  and  effusions  of  various 
kinds  can  produce  but  little  external  change,  owing  to 
the  unyielding  character  of  the  parts  concerned. 
Collections  of  pus  upon  the  dorsum  may  form  readily 
and  extend  rapidly,  but  in  tlie  sole  of  the  foot  and 
in  the  heel  the  abscess  remains  small,  is  unable  to 
spread,  and  causes  intense  pain  by  reason  of  the  dense 
Btructuro  of  the  ti.ssues  involved. 

The  integuments  of  the  foot  are  well  supplied 
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with  nerves,  being  furnislied  with  branches  from  no 
less  than  six  nerve  trunks,  the  musculo-cutaneous, 
the  anterior  tibial,  the  two  saphenous,  and  the  external 
and  internal  plantar. 

Many  Pacinian  bodies  are  found  upon  these 
cutaneous  branches,  and  end-bulbs  are  met  with  in  the 
skin  on  the  sole  and  dorsum.  It  must  be  remembered 
that  these  nerves  come  from  a  considerable  distance 
(the  long  saphenous  from  the  lumbar  plexus,  and  the 
remainder  from  the  sacral)  so  that  pain  experienced 
in  the  foot  may  be  due  to  causes  very  remotely 
situated.  Thus,  Sur  B.  Brodie  mentions  a  case  of 
severe  neuralgia  of  the  foot,  after  each  evacuation  of  the 
bowels,  caused  by  the  descent  and  pressure  of  internal 
piles.  The  integuments  of  the  foot  respond  acutely 
to  sensations  of  pain,  of  pressure,  of  temperature,  and 
to  certain  unwonted  forms  of  tactile  impression,  such 
as  tickling.  Tactile  sensibility,  however,  as  measured 
by  the  Eethesiometer,  is  not  acute,  the  dorsum  of  the 
foot  showing,  in  regard  to  this  matter,  no  more  sen- 
sitiveness than  does  the  skin  of  the  buttock. 

Over  the  "tread  of  the  foot,"  and  especially  under 
the  ball  of  the  great  toe,  the  peculiar  affection  known 
as  "  perforating  ulcer  "  is  most  commonly  met  with. 
This  ulcer  occurs  as  an  occasional  s3T3iptom  m  certain 
nerve  maladies,  and  particularly  in  locomotor  ataxy. 
The  iiasciai  of  lltc  foot  and  Use  tendons 

about  the  anltle  The  fascia;  on  the  dorsum  occur 

in  two  layers,  a  superficial  one  that  is  contmued  froai 
the  anterior  annular  ligament,  and  a  deeper  placed 
over  the  extensor  brevis  and  interossei  muscles,  these 
membranes  are  both  thin  and  insignilicant,  and  exercise 
no  influence  from  a  surgical  point  ot  view.  iHe 
plantar  fascia  is  divided  into  three  parts,  a  central  or 
!uain  portion  which  is  extremely  dense  and  powerlu 
and  two  lateral  expansions  which  are  thm  and 
surgically  insignilicant.    I'he  outer  of  the  two  latenJ 
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portions  is,  however,  of  some  substance,  and  forms  a 
very  thick  band  between  the  os  calcis  and  fifth  meta- 
tarsal bone,  that  may  become  rigidly  contracted  in 
some  forms  of  talipes.  The  central  expansion  assists 
greatly  iii  supporting  the  antero-posterior  arch  of  the 
foot,  which  it  tends  to  maintain  in  the  maimer  that 
the  bowstring  maintains  the  arch  of  the  bow. 

The  sinking  of  the  arch  that  occurs  in  "flat  foot" 
is  associated  with  marked  yielding  of  this  fascia. 
The  plantar  fascia  is  often  found  much  contracted  (as 
a  rule,  secondarily)  in  certain  foi-ms  of  club-foot, 
such  as  talipes  equinus  and  congenital  varus.  The 
term  "  talipes  cavus "  is  applied  to  a  deformity 
that  depends  mainly  or  entirely  upon  a  contraction 
of  the  plantar  fascia.  The  best  place  in  which  to 
divide  this  membrane  is  at  a  sjDot  about  one  inch  in 
front  of  its  attaclmient  to  the  os  calcis.  This  is  its 
narrowest  part,  and  the  knife  (which  should  be 
introdnced  from  the  inner  side)  will  be  behind  the 
external  plantar  artery  which  runs  beneath  the  ex- 
pansion. An  abscess  situated  beneath  the  membrane 
will  be  very  closely  bound  down,  and  will  advance 
in  any  direction  other  than  through  the  membrane 
itself  so  as  to  point  in  the  centre  of  the  sole.  Such 
d(!cp  collections  cause  intense  pain,  and  often  much 
destruction,  before  they  are  discharged.  They  may 
opon  upon  the  dorsum,  or  may  extend  up  along  the 
tendons  to  tlic  region  of  the  ankle.  There  are  certain 
fornmina  or  spaces  in  the  substance  of  this  layer 
occiii)iod  usually  l)y  fat.  Through  one  or  more  of 
these  an  abscess  will,  in  exceptional  cases,  extend,  and 
then  spread  out  bonoatli  the  integuments.  Such  an 
abscess  will  liavc,  tlioroforo,  two  cavities  united  by 
a  .small  hole,  and  will  form  the  ahccs  ev,  bissac  or 
en  hont.on  dn  chemise  of  the  French.  'J'lic  jjlantar 
fascia  divides  into  slips  near  tlic  rooLs  of  the  toes,  and 
funiis  a  Hc.nc.H  of  arches,   benoath  which  pass  tlio 
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tendons,  vessels,  and  nerves  bound  for  the  digits. 
Two  intermuscular  septa  connected  with  the  mem- 
brane separate  the  flexor  brevis  digitorum  from  the 
abductor  pollicis  on  the  one  side,  and  the  abductor 
minimi  digiti  on  the  other.  They  are,  however,  mem- 
branes of  too  feeble  a  structure  to  much  atfect  the 
progress  of  a  deep  plantar  abscess. 

The  anterior  annular  ligament  is  divided  into  two 
parts ;  an  upper  band  in  front  of  the  tibia  and  hbula, 
and  a  lower  band  in  front  of  the  upper  limits  of  the 
tarsus.  Beneath  the  former  there  is  only  one  synovial 
sheath,  that  for  the  tibialis  anticus ;  beneath  the 
latter  are  three  sheaths  :  one  for  the  peroneus  tertius 
and  extensor  communis,  one  for  the  extensor  proprius 
pollicis,  and  a  third  for  the  tibialis  anticus. 

According  to  Holden,  there  is  often  a  large 
ii'regular  bursa  between  the  tendons  of  the  extensor 
longus  digitorum  and  the  projecting  end  of  the 
astragalus.  This  bursa  sometimes  communicates  -with 
the  joint  of  the  head  of  the  astragalus. 

Beneath  the  internal  annular  ligament  are  three 
synovial  sheaths  for  the  tendons  of  the  tibialis 
posticus,  flexor  longus  digitorum,  and  flexor  longus 
pollicis.  Inflammation  involving  the  sheatli  for  the 
tibialis  posticus  may  spread  to  tlie  ankle  joint,  with 
which  the  tendon  is  in  close  relation.  Beneath  the 
outer  annular  ligament  is  the  single  synovial  sheath 
for  the  long  and  short  peroneal  tendons. 

In  severe  sprains  of  the  ankle  not  only  ai-e  the 
ligaments  about  the  joint  more  or  less  ruptured,  but 
the  various  synovial  sheaths  just  named  are  apt  to  be 
torn.  The  long  abiding  trouble  in  the  part  that  often 
follows  severe  sprains  depends  to  a  great  extent  upon 
damage  to  these  sheatlis,  and  to  extravasations  of 
blood,  and  subsequently  of  inflammatory  material, 
within  them. 

There  are  few  bursa;  of  any  magnitude  about  the 
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foot,  save  one  between  the  tendo  Achillis  and  os  calcis, 
and  another  over  the  metatarso-phalangeal  joint  of 
the  great  toe.  Tlie  first-named  bursa  rises  up  about 
half  an  inch  above  tlie  os  calcis,  and  bulges  out  on 
either  side  of  the  tendon.  When  inflamed  it  may 
produce  symptoms  like  those  of  ankle-joint  disease, 
and  when  suppurating  may  lead  to  caries  of  the 
os  calcis.  The  enlargement  of  the  bursa  over  the 
metatarso-phalangeal  joint  of  the  great  toe  consti- 
tutes a  bunion.  This  condition  is  generally  bi-ought 
about  by  improperly-shaped  boots,  which  force  the 
great  toe  outwards,  place  it  obliquely  to  the  long  axis 
of  the  foot  (with  which  it  should  be  parallel),  and 
render  the  metatarsal  joint  very  prominent.  The 
result  of  this  deformity  is  a  great  weakening  of  the 
toe  and  adjacent  part  of  the  foot,  a  lengthening  of 
the  internal  lateral  ligament  of  the  little  joint,  and 
a  displacement  outwards  of  the  tendon  of  the 
extensor  proprius  pollicis.  Bursse  are  often  de- 
veloped over  the  malleoli  in  tailors,  and  especially 
over  the  external  process,  the  part  most  pressed 
upon  when  sitting  ci'osa  legged.  In  club-foot,  bursa? 
are  found  over  any  points  that  ai-e  exposed  to  undue 
pressure. 

The  tciKloiis  about  the  ankle  are  not  infrequently 
ruptured  by  violence.  Those  tliat  most  frequently 
are  so  injured  are  the  tciulo  Achillis,  and  the  tendons 
of  the  tiliialis  posticus  and  long  and  short  peroneal 
muscles.  Tlie  tendo  Achillis  usually  breaks  at  a 
point  about  one  and  a  lialf  inclies  above  its  insertion, 
where  it  becomes  nairowtid  and  its  fibi'cs  arc  col- 
lected into  a  veiy  deliiiile  bundle. 

In  sonic  forms  of  viohince  the  synovial  and  iibroiis 
sheaths  that  liind  down  a  tendon  may  lie  ruptured 
and  it  be  allowed  to  become  displaced.  Tiiis  has  hap- 
pened to  the  tiliialis  prisLicus  and  [icroneal  muschis.  In 
each  instance  tlie  dislucuLed  structure  conies  forwards 
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upon  or  in  front  of  the  malleolus.  No  tendon  in 
the  body  is  so  frequently  displaced  as  is  that  of  the 
peroneus  longus. 

The  tendons  about  the  ankle  are  frequently 
divided  by  operation.  The  tendo  Achillis  is  usually 
cut  about  one  inch  above  its  insertion,  the  knife 
being  entered  from  the  inner  side  to  avoid  the 
posterior  tibial  vessels.  The  tibialis  posticus  teiidon 
is,  as  a  rule,  divided  just  above  the  base  of  the  inner 
malleolus.  There  is,  however,  enough  room  between 
the  annular  ligament  and  the  scaphoid  bone  to  cut 
it  on  the  side  of  the  foot.  The  anterior  tibial 
tendon  may  be  divided  readily  either  in  front  of  the 
ankle  or  at  its  insertion  into  the  internal  cuneiform 
bone. 

ISl«o<l=vesscls. — The  lines  of  the  various  arteries 
have  been  already  indicated.  Wounds  of  the  plantar 
arch  are  serious,  on  account  of  the  depth  at  which  the 
external  plantar  artery  lies,  and  the  impossibility  of 
reaching  the  vessel  without  making  a  large  wound 
in  the  sole  that  would  0]ien  up  important  districts 
of  connective  tissiie,  and  do  damage  to  tendons 
and  nerves.  The  arch  is  formed  by  the  junction 
of  the  external  plantar  artery  with  the  dorsal 
artery  of  the  foot,  a  continuation  of  the  anterior 
tibial  vessel  In  cases,  however,  of  bleeding  from 
the  arch  ligature  of  both  the  posterior  and  anterior 
tibial  vessels  at  or  just  above  the  ankle,  would  not 
necessarily  arrest  the  haemorrhage.  After  ligature 
of  these  vessels  blood  would  still  be  brought  in- 
directly to  the  arch  by  means  of  the  iJeroneal  artery. 
By  its  anterior  peroneal   branch  this   vessel  com- 

■  municates  with  the  external  malleolar  branch  of  tlie 
anterior  tibial  artery,  and  with  the  tar.sal  branch  of 

»  the  dor.sa,lis  pedis.  By  its  terminal  branch  it  com- 
numicates  with  the  two  last-named  vessels,  and  also 
with  the  internal  calcaiusal  branches  of  the  external 
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plantar  artery.  As  a  matter  of  practice,  however, 
elevation  of  the  limb,  together  with  pres.sure  upon  the 
wounded  point,  and  compression  of  the  main  artery, 
are  sufficient  to  check  most  hremorrhages  from  the 
plantar  arch. 

It  must  be  remembered  that  this  arch  can  be 
wounded  by  penetrating  wounds  inflicted  upon  the 
dor.sum  of  the  foot ;  and  Dr.  Delorme  has  shown  how 
readily  various  parts  of  the  arch  may  be  ligatured  from 
the  dorsum  after  portions  of  one  or  other  of  the  meta- 
tarsal bones  have  been  removed  Thus  by  resecting 
the  upper  part  of  the  shaft  of  the  fourth  metatarsal 
bone  in  one  case,  the  main  part  of  the  shaft  of  the 
third  bone  in  another,  and  the  upper  part  of  the 
shaft  of  the  second  bone  in  a  third  instance,  he  has 
been  enabled  to  expose  and  ligature  the  greater  part 
of  the  plantar  arch  from  the  dorsal  aspect  of  the 
foot. 

The  dorsalis  pedis  artery,  from  its  superficial 
position  and  its  close  contact  with  the  bones  of  the 
foot,  is  frequently  divided  in  wounds,  and  ruptured  in 
severe  contusions.  The  posterior  tibial  ai-tery  at  the 
ankle  is  well  protected  by  tlie  projecting  malleolus, 
the  dense  annular  ligament,  and  the  tendons  that 
run  by  its  side. 

The  sui)(!rficial  veins  of  the  foot,  like  those  of  the 
hand,  are  found  mainly  upon  the  dorsum  of  the 
member.  The  sole,  as  a  part  exposed  to  pressure,  is 
siuguhirly  free  from  them.  About  the  malleoli,  and 
especially  about  tlie  inner  proce.ss,  these  veins  form  a 
considerable  ple.Kus.  ITeuce  it  is  that  Jippliances  tha.t 
fit  tightly  ai'onnd  the  anklf!  are  ;ii)t  to  ]>i-odnce 
fi;dema  and  pain  in  the  ])arts  bisyond.  Tlu!  dull  pain 
in  the  feet  that  is  often  caused  by  tight  elastic-side 
Ixjots  is  pi-olin,b]y  due  to  the  sam(!  cause.  J  twill  be 
uiidei'stood  tluit  wounds  and  sujipunii  ions  .-ibout  the 
dorsum  of  the  foot  iire  more  iipt  to  Ik;  attciuled  by 
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phlebitis  tliau  are  like  lesions  Avhen  situated  upon  tbe 
sole.  Venesection  is  sometimes  performed  in  the 
foot,  the  vein  opened  being  either  one  of  those  forming 
the  dorsal  plexus,  or  more  usually  the  internal 
saphenous  vein  just  above  the  malleolus.  The  vessels 
are  rendered  conspicuous  by  placing  the  foot  in  hot 
water,  and  then  applying  a  constricting  band  around 
the  leg. 

The  lympliatics  form  a  very  fine  and  elaborate 
plexus  in  the  coverings  of  the  sole,  from  which  vessels 
arise  that  reach  the  borders  and  dorsum  of  the  foot, 
and  principally  the  inner  border.  The  main  lymph 
vessels  of  the  part  are  found  upon  the  dorsum  and 
about  the  radicles  of  the  two  saphenous  veins.  Those 
on  the  inner  side  of  the  foot  are  by  far  the  more 
nuuierous ;  they  follow  pretty  generally  the  course  of 
the  internal  saphenous  vein,  and  end  in  the  inguinal 
glands.  The  external  vessels  pass  up  along  the  outer 
ankle  and  outer  side  of  the  leg.  The  bulk  of  them 
pass  obliquely  across  the  ham  to  join  the  inner  set 
above  the  knee  ;  others  reach  the  inner  set  by  crossing 
the  front  of  the  tibia,  while  a  few  follow  the  short 
saphenous  vein  and  end  in  the  popUteal  glands.  Thus, 
so  far  as  the  foot  is  concerned,  lymphangitis  is  more 
common  after  wounds  of  the  dorsum  than  after 
wounds  of  the  sole,  although  in  the  latter  locality  the 
frequent  retention  of  pus  beneath  the  dense  fascia 
greatly  favours  lymphatic  inflammations.  Since  many 
vessels  cross  the  shin  on  their  way  from  the  outer  to 
the  inner  set  of  vessels,  it  will  be  seen  that  abrasions, 
etc.,  of  that  part  of  the  limb  are  very  apt  to  be 
followed  by  inflammation  of  the  lymph  canals.  A 
lesion  on  the  inner  side  of  the  foot,  and  most  lesions 
on  the  dorsum,  will  be  associated  witli  enlargement  of 
the  inguinal  glands  ;  while  a  like  mischiet  on  the 
outer  border  of  the  foot  may  alfect  either  the  mguinaJ 
or  the  popUteal  chain  of  glands. 
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The  aiikle-Joint  is  a  very  powerfol  articulation, 
its  strength  being  derived  not  only  from  the  shape  of 
its  component  hones,  but  also  from  the  unyielding 
ligaments  and  many  tendons  that  are  bound  about  it 
like  straps.  Of  the  ligaments,  the  two  lateral  are 
very  strong,  and  have  an  extensive  hold  upon  the 
foot.  The  anterior  and  posterior  are  extremely  thin 
and  insignificant,  although  the  latter  is  supported 
by  the  tendon  of  the  flexor  longus  poUicis,  which 
crosses  it.  When  effusion  takes  place  into  the  joint, 
it  fir.st  shows  itself  in  front,  beneath  the  extensor 
tendons,  and  just  in  front  of  the  lateral  ligaments. 
This  is  due  to  the  feebleness  of  the  anterior  lisa- 
ment  and  the  extent  and  looseness  of  the  synovial 
sac  in  relation  with  that  structure.  More  extensive 
effusions  cause  a  bulging  behind  through  yielding 
of  the  thin  posterior  part  of  the  capsule,  and  fluctua- 
tion can  then  be  obtained  on  either  side  of  the  tendo 
Achillis.  In  no  ordinary  case  can  fluctuation  be 
detected  distinctly  beneath  the  unyielding  lateral 
ligaments.  Moreover,  the  loose  synovial  sac  of  the 
ankle-joint  extends  both  in  front  and  behind  beyond 
the  limits  of  the  articulation,  while,  at  the  sides,  it  is 
strictly  limited  to  the  joint  surfaces.  The  ankle  is  a 
perfect  hinge-joint,  and  permits  only  of  flexion  and 
extension.  The  very  slightest  amount  of  lateral 
movement  is  allowed  in  extreme  extension,  when  the 
narrower,  or  hinder,  part  of  the  astrngalus  is  brought 
into  contact  with  the  widest,  or  anterior,  part  of  the 
tibio-fibular  arch.  Wlicn  oljvious  lateral  movement 
exists  at  the  ankle,  the  joint  must  be  the  seat  of 
either  injury  or  disease,  and  it  is  important  not  to 
mistake  the  lateral  movemeiits  permitted  between 
certain  of  the  tarsal  boiies  for  movements  at  the 
anklejoirit.  Flexion  is  liniitcid  by  tlio  postei'ior  nnd 
inifldle  pjirts  of  the  internal  ligament,  by  tlie  poste- 
rior [tart  of  the  external  ligament^  by  the  posterior 
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ligament,  and  by  the  contact  of  the  astragalus  with 
the  tibia.  Extension  is  limited  by  the  anterior  fibres 
of  the  inner  ligament,  the  anterior  and  middle  parts 
of  the  outer  ligament,  by  the  anterior  part  of  the 
capsule,  and  the  contact  of  the  astragalus  with  the 
tibia. 

Owing  to  its  exposed  position,  this  joint  is  very 
liable  to  become  inflamed  from  injury  or  other  ex- 
ternal causes.  When  inflamed,  no  distortion  is,  as  a 
rule,  produced,  the  foot  remaining  at  right  angles 
with  the  leg.  It  would  appear  that  this  position  is 
due  to  the  circumstance  that  the  flexor  and  extensor 
muscles  about  balance  one  another,  and  it  does  not 
seem  that  the  capacity  of  the  joint  is  aSected  by 
the  posture  of  the  foot.  The  synovial  cavity  of  the 
ankle  is  in  commtmication  with  the  inferior  tibio- 
fibular articulation. 

In  connection  with  the  subject  of  "  referred  pains," 
it  should  be  remembered  that  the  nerves  supplying 
the  ankle-joint  bring  that  articulation  into  relation 
with  two  great  plexuses,  with  the  lumbar  plexus 
through  the  internal  saphenoiis  nerve,  and  with  the 
sacral  plexus  through  the  extex-nal  division  of  the 
anterior  tibial  nerve. 

Dislocations  at  the  anlile-joiut. — The  foot 
may  be  dislocated  at  the  ankle  in  five  directions, 
which,  placed  in  order  of  frequency,  arc,  outwards, 
inwards,  backwards,  forwards,  and  upwards  between 
the  tibia  and  filjula.  These  dislocations  are  nearly 
always  associated  with  fracture  of  cither  the  tibia  or 
fibula,  or  of  both  bones. 

1.  The  lateral  dislocations:  Outwards,  inwards. 
These  luxations  difl'er  somewhat  from  those  met  with 
in  other  joints.  In  the  great  majority  of  cases 
they  consist  of  a  lateral  twisting  of  the  foot,  of 
such  a  Idnd  that  the  astragalus  is  rotated  beneath  the 
tibio-fibular  arch.    Tiicre  "is  no  great  removal  of  the 
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upper  surface  of  the  astragalus  from  that  of  the 
tibia,  but  rather  is  one  or  otlier  edge  of  the  former 
bone  brought  in  contact  with  the  horizontal  articular 
surface  of  the  latter.  Although  much  deformity  is 
produced,  the  actual  separation  of  the  foot  from  the 
leg  is  not  considerable.  In  some  rare  cases  a  true 
lateral  dislocation  in  the  horizontal  direction  has  been 
met  with. 

These  injuries  are  due  to  sudden  and  violent 
t^vistings  of  the  foot,  and  are  in  nearly  every  instance 
associated  with  fractures  of  the  tibia  or  hbula.  The 
luxation  outwards  is  due  to  forcible  eversion  of  the 
foot,  the  luxation  inwards  to  violent  inversion. 

_  It  is  of  interest,  iu  the  first  place,  to  note  the  re- 
lation of  the  Jibxda  to  injuries  at  the  ankle-joint, 
esi)ecially  as  a  fracture  of  the  lower  end  of  the 
sliaft  of  that  bone  may  follow  alike  upon  both 
inversion  and  eversion  of  the  foot.  The  lower  three 
or  four  inches  of  the  fibula  may  be  considered  to 
form  a  lever  of  the  first  kind  (Fig.  54,  a).  The  fulcrum 
is  at  the  inferior  tibio-fibular  articulation,  one  arm  of 
the  lever  is  the  malleolus  below  that  joint,  while  the 
other  arm  may  be  regarded  as  formed  by  the  lower 
two  or  three  inches  of  the  shaft  of  the  bone,  Now 
tlie  lower  ends  of  tlie  tibia  and  fibula  are  bound 
together  by  very  powerfij  ligaiiuiiits,  viz.,  the  anterior 
aud  posterior  tibio-fibuhir,  the  transverse,  and  tlie 
inferior  interosseous.  I  would  venture  to  parti- 
cularly insist  that  in  no  ordinary  lesion  about  tlio 
ankle,  whether  fracture  or  di.shx'ation,  do  these  liga- 
ments give  way.  ff  they  sliould  yield,  then  "an 
anomalous  form  of  fracture  or  lu.xation  Avill  be  pro- 
duced. In  fonriblo  cvcirsion  of  tlie  foot,  the  internal 
lateral  ligament  becomes  strcLclK'd  and  tears,  l.lie 
a.stragalus  is  rotated  iatendly  l)(^neatli  the  tibio- 
flbnlar  arch  and  is  bronght  into  viohnit  contact  with 
the  cud  of  the  outer  malleolus.     This  process  is 
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pushed  outwards,  and  acts  as  one  end  of  a  lever.  The 
fulcrum  is  secured  by  the  unyielding  tibio-fibular 
ligaments,  and  the  fibula  breaks  at  the  other  end  of 
the  lever,  a  point  some  two  to  three  inches  above  the 


FiK  S'l.-Diagrains  to  illustrate  the  Mechanism  involved  in  Fracttires 
of  the  Lower  End  of  the  Fihula. 

foot ;  c,  fnu-uu-c  o£  llbiila  due  to  invi-rsiou  o£  loot. 

end  of  the  bone  (Fig.  54,  b).  In  forcible  inversion  of 
the  foot,  the  astragalus  undergoes  a  little  lateral  rota- 
.tion  in  the  opposite  direction ;  the  external  lateral 
ligament  is  greatly  stretched,  an<l  tends  to  (  rag  the 
end  of  the  outer  malleolus  inwards.  Tf  the  liga- 
ment yields,  the  case  will  probably  end  as  a  spranic.l 
ankle,  or  pass  on  to  a  dislocation  inwards  of  the  toot. 
But,  if  it  remains  firm,  the  eud  of  the  hbular  level 
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(the  tip  ^  of  the  malleolus)  is  drawn  towards  the 
middle  line,  the  fulcrum  is  secured  by  the  tibio- 
fibular ligaments,  and  the  shaft  breaks  at  the  other 
end  of  the  lever,  some  few  inches  above  the  end  of 
the  bone  (Fig.  54,  c).  It  will  be  seen  that  in  the 
fracture  due  to  eversion  the  upper  end  of  the  loAver 
fragment  is  displaced  towards  the  tibia,  while,  in  the 
lesion  due  to  inversion,  it  is  displaced  from  that  bone. 
From  a  careful  examination  of  all  the  cases  of  frac- 
ture of  the  lower  end  of  the  fibula  admitted  into  the 
London  Hospital  during  the  time  I  held  the  post  of 
surgical  registrar  there,  I  convinced  myself  that  the 
lesion  is  much  more  frequently  due  to  eversion  than  to 
inversion  of  the  foot.  I  think  it  may  be  said  that  a 
fracture  of  the  lower  end  of  the  fibula  due  to  simple 
inversion  of  the  foot  is  not  possible  unless  the  ex- 
ternal lateral  ligament  remains  entire. 

In  the  outward  luxation,  better  known  as  Pott's  frac- 
ture, the  condition  is  such  as  has  just  been  described  in 
connection  with  the  effects  of  eversion  of  the  foot  upon 
the  fibula.     That  bone  is  always  broken  some  two  or 
three  inches  above  the  malleolus,  the  deltoid  ligament 
IS  torn,  or  the  tip  of  the  inner  malleolus  wrenched  off. 
The  astragalus  is  so  rotated  laterally  that  the  foot  is 
much  everted,  its  outer  edge  is  raised,  while  its  inner 
erlge  rests  upon   the  ground.      The  inferior  tibio- 
fibular ligaments  remain   intact.     If  they  yield,  an 
unusual  form  of  fracture  or  di.slocation  is  produced, 
as  already  stated.     Boyer  relates  a  case,  considered 
to  be  unique,  where  tlie  foot  was  luxated  outwards, 
but  without  any  fracture  of  the  fibula.    That  bone' 
however,  liad  been   forced  upwards  entire,  and  its 
lioarl  dislocated  from  the  articular  fn,cet  of  the  tibia. 
A  horizontal  dislocation  outwards,  without  rotation  of 
the  foot  anri  wilJiout  fracture  of  tho  fibula,  is  possible 
if  liie  inferior  tibio  fibular  ligamenls  are  cnl  irely  torn. 
In  I)».j>vjjtrcn'i3  Inicture  (a  raie  injury)  the  fibula 
II  II  ^  t 
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is  fractured  from  one  to  three  inches  above  the 
malleolus,  the  inferior  tibio- fibular  ligaments  are 
entirely  lacerated,  or  the  portion  of '  the  tibia  to 
which  they  are  attached  is  torn  away,  and  remains 
connected  with  the  lower  fragment  of  the  fibula. 
The  foot  is  dislocated  horizontally  outwards,  and  is 
drawn  upwards,  the  extent  of  the  upward  displace- 
ment depending  upon  the  height  at  which  the  fibula 
breaks. 

In  the  inward  luxation  the  external  lateral  liga- 
ment is  torn  or  the  tip  of  the  outer  malleolus  dragged 
away,  the  deltoid  ligament  is  intact,  but  the  internal 
malleolus  is  commonly  broken  by  the  violence  with 
which  the  astragalus  is  brought  into  contact  with  it. 
That  bone  itself  may  be  broken,  and  is  in  any  case 
rotated  laterally,  so  that  the  foot  is  inverted,  and  its 
inner  border  much  raised.  In  all  forms  of  this  dis- 
location, whether  simple  or  complicated,  the  inferior 
tibio-fibular  ligament  remains  intact. 

2.  The  antero-posterior  dislocations — Backwards  ; 
forwards.  These  injuries  are  brought  about  by  great 
force  applied  to  the  foot  while  the  leg  is  fixed,  or 
more  commonly  by  sudden  arrest  of  the  foot  durmg 
some  violent  impulse  given  to  the  body,  as  on  jumpnig 
from  a  carriage  when  in  motion.  In  the  luxation 
backwards  the  astragalus  is  displaced  behind  the  tibia, 
while  the  articular  surface  of  the  latter  bone  rests 
upon  the  scaphoid  and  cuneiform  bones.  The  anterior 
and  posterior  ligaments  are  entirely  torn  and  a  great 
part  also  of  the  two  lateral  bands.  The  fibula  is 
broken  some  two  or  three  inches  above  the  malleolus, 
and  there  is  usually  a  fracture  also  of  the  inner 

malleolus.  .  t 

The  luxation  forwards  is  of  extreme  rarity,  in 
the  few  reported  cases  one  or  both  "^/^^  ^oli  were 
broken,  li.  W.  Smith  believes  that  the  dislocation  is 
never  complete. 
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3.  The  dislocation  upimrds. — In  this  rare  accident 
the  inferior  tibio-fibular  ligaments  are  ruptured,  the 
two  bones  are  widely  separated  at  their  lower  ends, 
and  the  astragalus  is  driven  up  between  them.  The 
anterior  and  posterior  ligaments  ai'e  entirely  rup- 
tured, but  the  lateral  ligaments  usually  escape  with 
but  some  slight  laceration.  The  accident  appears  to 
be  generally  caused  by  a  fall,  the  patient  alighting  flat 
upon  the  soles  of  the  feet.  Mr.  Bryant  records  a  case 
in  which  both  feet  were  similarly  dislocated  upwards. 

The  foot. — There  are  two  arches  in  the  foot,  an 
antero-posterior  and  a  transverse. 

1.  The  antero-posterior  arch  has  its  summit  at  tlie 
astragalus.     It  may  be  considered  as  composed  of 
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Fi'/.  .55.— Antcro-Posterior  Section  of  Hio  Foot  (RikTiiigrv). 

1,  Tiliia ;  2,  ast.rniraliis  :  .1.  na  nnlcis  ;  ■!,  Foniilioiil  ;  'i,  in(..  CMncirdriu  ;  0.  Ilr  st 
nict.atarsiU  liniio  ;  7  and  8,  jilialangt'S  <jf  great,  Un: 

two  piers.  Tlie  hiiidrtr  pier  consists  of  tlio  os  calcis, 
the  anterior  pier  of  the  scaphoid,  cuneiform  and 
metatarsal  bones.  The  nstragalus  foi-ms  the  keystone 
of  tlie  arch,  tlie  liead  of  the  Ijouo  especially  perform- 
ing that  function  (I'^ig.  nf)). 
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The  foot  rests  upon  the  heel,  the  heads  of  the 
metatarsal  bones,  and  the  outer  margin  of  the  foot. 
The  hinder  pier  is  solid,  is  made  up  of  a  strong 
bone,  and  contains  only  one  joint.  It  serves  to 
support  the  main  part  of  the  weight  of  the  body,  and 
gives  a  firm  basis  of  attachment  to  the  muscles  of  the 
calf.  The  anterior  part  of  the  arch,  on  the  other 
hand,  contains  many  small  bones  and  a  number  of 
complicated  joints.  It  serves  to  give  elasticity  to  the 
foot,  and  to  diminish  the  effect  of  shocks  received 
upon  the  sole  of  the  foot.  The  comparative  value  of 
the  two  piers  of  the  arch  in  this  latter  respect  can  be 
estimated  by  jumping  from  a  height  and  alighting 
first  upon  the  heels  and  then  upon  the  balls  of  the 
toes.  The  inner  part  of  the  arch  is  much  more 
curved  than  the  outer,  and  forms  the  instep. 

2.  The  transverse  arch  is  most  marked  across  the 
cuneiform  bones.  It  gives  much  elasticity  to  the  foot 
and  affords  protection  to  the  vessels  of  the  sole. 

These  two  arches  result  from  the  shape  of  the 
component  bones,  and  are  maintained  by  the  various 
ligaments.  The  peroneus  longus  tendon,  and  nearly 
afl  the  ligaments  which  connect  the  first  and  second 
rows  of  tarsal  bones  on  both  the  plantar  and  dorsal 
aspects,  are  inclined  forwards  and  inwards,  and  by  this 
arrangement  are  well  adapted  to  maintain  the  mtegrity 
of  the  transverse  as  well  as  of  the  antero-posterior 

The  cUief  joints  of  tlic  foot.  — The  articu- 
lation between  the  os  calcis  and  astragalus  forms 
a  double  joint.  The  posterior  joint,  that  bclimd  the 
interosseous  ligament,  has  a  separate  ^Jnovia  sac 
while  the  anterior  communicates  witli  the  synovial 
ca^ty  o  the  nnd-tarsal  articulation.  _  The  two  bones 
ajr  held  together  not  only  by  the  interosseous,  the 
Z..k  external,  and  posterior  ealcaneo.st.agalou 
li..unents,  but  arc  supported  also  by  the  extun.U 
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calcaneo-scaphoid  ligament,  the  two  lateral  ligaments 
of  the  ankle,  and  the  tendons  about  tlie  part.  The 
articulation  permits  of  adduction  and  abduction,  and 
of  some  rotation  of  the  foot  beneath  the  astragalus. 
Adduction  is  associated  with  some  turning  of  the  toes 
inwards,  and  abduction  with  some  turning  of  them 
outwards. 

Dislocations  of  the  asti  ag^alu^. — This  bone 
is  sometimes  luxated  alone,  being  separated  from  its 
connections  with  the  os  calcis,  the  tibia,  the  fibula, 
and  the  scaphoid  bone.  The  displacement  may  be 
either  forwards,  backwards,  or  laterally.  The  lateral 
luxations  are  nearly  always  oblique,  the  bone  passing 
as  a  rule  forwards  as  well  as  inwards  or  outwards. 
The  luxation  forwards  is  by  far  the  most  common 
lesion,  and  next  in  frequency  being  a  luxation  out- 
wards and  foi-wards.  The  backward  displacement  is 
extremely  rare.  The  dislocations  are  usually  com- 
plete, are  very  often  compound,  especially  when  in 
the  lateral  direction,  and  are  commonly  associated 
wath  fracture  of  the  tibia  or  fibula,  or  of  the  astragalus 
itself.  A  lateral  complete  dislocation  is  impossible, 
without  fracture  of  one  or  other  malleolus.  In  these 
injuries  the  interosseous  ligament  between  the  os 
calcis  and  astragalus  is  entirely  torn,  as  are  also 
a  greater  part  of  the  lateral  ligaments  of  the  ankle, 
and  the  various  bands  that  connect  the  astragalus 
with  the  OS  calcis  and  scaphoid.  In  all  instances  the 
malleoli  are  l)rouglit  nearer  to  tlie  sole.  In  the 
antero-postei'ior  luxations  the  foot  as  a  rule  undor,croes 
no  rotation,  liut  in  the  luxation  of  tlio  bone  forwards 
and  outwai-ds  it  Ixicomos  inverted,  and  in  the  displace- 
ment forwards  iuid  inwards  evcrtcil. 

Disloc-alioii  of"  tin;  os  ralr.is.—Tliis  bone, 
although  often  fractunid,  is  very  raroly  luxatcih 
Wlien  displaced,  however,  it  is  nsmdly  displaced 
outward.s,  and  is  torn  away  from  its  attachments  to 
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the  astragalus  and  cuboid,  or  from  the  former  bone 
alone. 

Subastragaloid  *lislocatioiis  of  tlie  foot. 

— In  these  lesions,  which  are  not  very  uncommon,  the 
astragalus  remains  in  position  between  the  tibia  and 
fibula,  while  the  rest  of  the  foot  is  dislocated  below 
that  bone.  The  luxation,  therefore,  concerns  the 
calcaneo-astragaloid  and  astragalo-scaphoid  joints. 
The  foot  may  be  disjjlaced  either  forwards,  backwards, 
or  laterally.  The  forward  dislocation  is  extremely 
rare,  and  the  lateral  luxations  are  nearly  always 
oblique.  In  the  most  usual  displacement  the  foot  is 
dislocated  outwards  or  inwards,  and  is  at  the  same 
time  carried  backwards.  These  luxations  are  often 
compound,  especially  when  lateral.  They  are,  as  a 
rule,  incomplete  as  regards  the  calcaneo-astragaloid 
joint,  while,  on  the  other  hand,  the  displacement  of 
the  astragalus  from  the  scaphoid  is  in  nearly  every 
instance  complete.  In  all  cases  the  interosseous  liga- 
ment between  the  os  calcis  and  astragalus  must  be 
torn,  and  there  w^ill  also  be  more  or  less  laceration  of 
the  astragalo-scaphoid  ligament,  and  of  one  or  both 
of  the  lateral  bands  of  the  ankle  joint.  The  malleoh 
are  very  often  fractured. 

It  is  only  necessary  to  notice  in  any  detail  the  two 
lateral  luxations,  as  being  the  only  common  forms. 
In  the  inward  dislocation  the  foot  is  inverted,  its 
inner  border  is  raised,  is  shortened,  and  rendered 
concave,  while  its  outer  border  is  lengthened  and 
made  convex.  The  deformity  much  resembles  that  of 
talipes  varus.  The  head  of  the  astragalus  with  the 
outer  malleolus  form  a  projection  at  the  outer  aspect  ot 
the  foot,  while  below  them  a  deep  hollow  exists,  i he 
inner  border  of  the  os  calcis  is  very  prominent  at  the 
internal  side  of  the  limb,  while  the  inner  malleolus  is 
buried  in  the  hollow  left  by  the  displacement  ot  tliat 
bone.  The  calcaneum  and  scaphoid  are  approximateil. 
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In  the  outward  luxation  the  foot  is  abducted,  its 
outer  border  is  raised,  and  the  deformity  produced 
is  not  unlike  that  of  talipes  valgus.  The  outer 
malleolus  is  lost  in  the  hollow  caused  by  the  eversion 
of  the  foot,  while  the  tibial  malleolus  and  head  of  the 
astragalus  form  a  projection  on  the  inner  aspect  of 
the  limb. 

The  medio-tarsal  joint  is  composed  of  two 
articulations,  the  astragalo  -  scaphoid  and  calcaneo- 
cuboid. The  ligaments  supporting  the  former  joint 
are  the  external  and  inferior  calcaneo-scaphoid  and 
the  astragalo-scaphoid  ;  while  the  latter  articulation 
IS  maintained  by  the  internal  and  dorsal  calcaneo- 
cuboid ligaments,  and  the  long  and  short  plantar. 
Movement  is  somewhat  freer  in  the  astragaloid  than 
in  the  calcaneal  segment  of  the  joint.  The  move- 
ments permitted  in  the  articulation  as  a  whole  consist 
of  flexion  and  extension,  with  some  rotation  around  an 
antero-posterior  axis  whereby  the  sole  can  be  turned 
in  or  out.  Flexion  is  associated  with  inward  rotation 
of  the  sole  and  adduction  of  the  toes,  extension  with 
outward  rotation  of  the  sole  and  abduction  of  the 
toes.  It  should  be  noted  that  the  movements  of 
turning  the  toes  eitlier  in  or  out  take  place  mainly  at 
the  hip-joinfc ;  while  the  turning  of  one  edge  of  the 
foot  eitiier  up  or  down  is  a  movement  that  mostly 
concerns  the  medio-tarsal  and  calcaneo-astragaloid 
joints.  The  chief  deformities  in  club-foot  take  place 
about  the  former  articulation. 

€liib-root. — It  is  usual  to  divide  the  various 
forms  of  talipes,  or  club- foot,  into  four  main  divisions, 
viz.,  (1)  T.  eciuiiius;  (2)  T.  calcaneus;  (3)  T.  varus; 
and  (4)  T.  valgus.  Four  .tjecomlary  forins  result  from 
combinations  of  the.se  principal  varieties,  viz.,  T. 
(!r|ui no- varus,  T.  erpiino-valgus,  T.  calcaneo-varus,  and 
T.  calcanco-valgUH. 

1.  Talipea  iiqidmcs.     In  this  deformity  the  lieel  is 
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drawn  up,  and  the  patient  walks  upon  the  balls  of  the 
toes.  The  contractmg  muscles  are  those  of  the  calf 
attached  to  the  tendo  Achillis.  In  a  well-marked 
case  the  os  calcis  is  much  raised,  and  may  even  be 
bi-ought  in  contact  with  the  tibia.  The  astragalus  is 
displaced  downwards,  and  projects  upon  the  dorsum. 
The  foot  tends  to  become  more  and  more  bent  at  the 
medio^arsal  joint,  until  at  last  the  scaphoid  may  even 
touch  the  OS  calcis.  The  ligaments  of  the  sole  are 
usually  much  contracted. 

2.  Talipes  calcaneus.  In  this  form  of  club-foot 
the  toes  are  drawn  up,  and  the  patient  walks  upon 
the  heel.  The  contracting  muscles  are  the  extensors 
on  the  anterior  aspect  of  the  limb.  The  os  calcis  is 
rendered  more  vertical,  and  the  astragalus  becomes  so 
obliquely  placed  that  part  of  its  upper  articular 
surface  may  project  beyond  the  tibia  in  a  backward 
direction. 

3.  Tahpes  varus.  This  is  the  commonest  form. 
In  a  well-marked  congenital  case  there  is  a  four- 
fold deformity :  (1)  The  heel  is  drawn  up  by  the 
muscles  attached  to  the  tendo  Achillis ;  (2)  the 
foot  is  adducted  ;  and  (3)  its  inner  edge  is  drawn  up- 
wards by  the  contraction  of  the  tibialis  anticus  and 
posticus ;  (4)  the  sole  is  contracted  by  the  flexor 
longus  digitorum  muscle  and  the  shrinking  of  the 
plantar  fascia  and  ligaments.  In  this  variety  of 
talipes  the  os  calcis  is  drawn  into  a  more  vertical 
])osition.  The  astragalus  is  displaced  forwards  and 
downwards,  so  that  some  part  of  its  upper  articular 
surface  becomes  superficiid  on  the  dorsum.  The 
scaphoid  is  displaced  upwards  and  backwards,  untU 
its  inner  border  often  touches  the  internal  malleolus. 
The  three  cuneiform  bones  follow  the  scaphoid,  and 
the  cuboid  becomes  the  lowest  bone  in  the  tarsus. 

4.  In  talipes  vah/us  the  foot  is  abducted  and  its 
outer  border  ch'awn  upwards.    The  contracting  muscles 
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are  the  two  peronei.  In  a  well-marked  congenital 
ca.se  the  o.s  calci.s  is  found  a  little  raised  and  the 
astragalus  is  di.splaced  forwards  and  downwards.  The 
scaphoid  is  so  rotated  that  its  inner  part  is  depressed 
and  its  outer  raised.  The  internal  portion  of  the 
bone  forms  one  of  the  two  projections  obvious  on  the 
inner  side  of  the  foot,  the  other  prominence  being 
formed  by  the  head  of  the  astragalus.  The  cuboid 
IS  found  to  be  a  little  rotated  outwards.  The  arch  of 
the  foot  is  lost,  and  all  those  ligaments  are  stretched 
that  serve  to  support  and  maintain  that  arch. 

Of  the  mixed,  or  secondary,  forms  of  talipes 
nothmg  need  be  said.  They  are  the  results  merely  of 
a  combination  of  the  primary  varieties. 

_  As  trouble  is  often  caused  in  talipes  by  pressure 
being  brought  to  bear  upon  an  unusual  part  of  the  foot, 
it  IS  well  to  note  upon  what  portion  of  the  member 
the  patient  treads  in  the  different  varieties  of  the 
deformity.  In  varus  the  "  tread  "  is  mainly  upon  the 
outer  side  of  the  fifth  metatarsal  bone  ;  in  valgus 
upon  the  internal  malleolus  and  scaphoid ;  in  equinus 
upon  the  bases  of  all  the  toes  ;  in  equino-varus  upon 
the  ba.sc  of  the  little  toe  ;  in  equino-valgus  upon  the 
base  of  the  great  toe  ;  in  all  forms  of  calcaneus  upon 
the  heel. 

Flat-foot,  or  splay-foot,  are  the  names  given 
to  a  flfformity  due  probably  to  the  yielding  of  certain 
ligaments,  whei-dty  tlie  arch  of  the  foot  is  lost  and 
the  sole  becomes  more  or  le.ss  pci-fectly  flat.  'Jlie 
J'oot,  at  the  .same  tinu',  is  abducted,  and  tlic  oii((^r 
border  is  f)ft('ii  a  little  i-ai.sed,  .so  tha,t  the  patient 
walks  mainly  upon  the  inner  side  of  the  foot.  This 
deformity  is  met  with  in  those  who  stand  a  great 
deal,  and  is  the  direct  i-esult  of  yielding  „f  the  t,'Ms;il 
ligiunerits  from  long-continued  "pressure.  When  the 
weight  of  the  body  is  l)i'(.n,irh(-,  (,„  l,,.,.,,,.  ,,11  the  f(,ot 
placed  Hat  upon  the  gr.jund,  it  will  be  tran.sinitLed  ia 
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an  oblique  direction  from  above  downwards  and  in- 
wards.   The  foot  therefore  tends  to  become  abducted, 
a  tendency  resisted  by  such  powerful  ligaments  as  the 
internal  lateral  of  the  ankle  and  those  connecting  tbe 
OS  calcis  with  the  astragalus.    In  flat-foot,  these  liga- 
ments yield,  and  the  toes  consequently  are  turned  out 
or  abducted.    The  ligament,  however,  that  is  mainly 
afiFected  in  this  deformity  is  the  inferior  calcaneo- 
scaphoid.     This  strong  band  of  fibres  supports  the 
head  of  the  astragalus  and  holds  up  the  very  key- 
stone of  the  plantar  arch.    When  it  yields,  the  head 
of  the  astragalus  is  pressed  forwards,  downwards, 
and  inwards  by  the  superincumbent  weight,  and  the 
foot  beyond  becomes,  as  a  consequence,  over-extended 
and  turned  out.    The  os  calcis  slants  inwards  and  its 
anterior  end  is  depressed.     The  sustentaculum  tali, 
the  head  of  the  astragalus,  and  the  scaphoid  tabercle 
form  prominences  on  the  inner  side  of  the  foot.  The 
long  and  short  plantar  ligaments  also,  which  contri- 
bute so  much  to  the  maintenance  of  the  arch  of  the 
foot   in  time  yield,  and   allow  of    a  still  greater 
dec'ree   of  deformity.     There  is  a  stretching  also 
of'' the  deltoid    ligament.    In  neglected    cases  the 
distortion  is  rendered  more  or  less  permanent  by 
alterations  in  the  shape  of  the  tarsal  bones,  and  by  a 
contraction  of  such  ligaments  as  have  been  relaxed  by 
the  deformity.    The  foot  being  abducted,  and  its 
outer  border  a  little  raised,  th(^  peronei  muscles  be- 
come relaxed,  shorten,  and  contribute  to  the  per- 
manency of  the  disorder.    It  will  be  understood  that 
the  abnormal  pressure  brought  to  bear   upon  tlie 
various  tarsal  bones  and  articulations  will  cause  severe 
pain  to  be  often  associated  with  this  aflection. 

It  may  be  noted  that  the  medio-tarsal  joint,  wlucli 
is  so  conspicuously  involved  in  the  distortion,  is 
supplied  by  the  anterior  tibial,  musculo-cutaneous, 
and  external  plantar  nerves. 
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Tlie  tarsal  bones,  owing  to  tlieir  spongy- 
character,  are  readily  broken  by  direct  violence,  as  in 
severe  crushes.  The  soft  parts  that  cover  these  bones 
being  scanty  upon  the  dor- 
sal aspect  of  the  foot,  it 
follows  that  these  accidents 
are  often  compound  and 
associated  with  much  lacer- 
ation of  the  intecjuments. 

The  tarsal  bone  the 
most  frequently  fractured 
is  the  OS  calcis.  This  bone 
may  be  broken  by  a  fall 
upon  the  heel,  and  in  many 
instances  has  been  the  only 
one  fractured  by  such  an 
accident.  A  few  cases  have 
been  recorded  of  fracture 
of  the  calcaneum  by  mus- 
ciilar  violence,  the  muscles 
jjroducing  the  lesion  being 
those  attached  to  tlie  tendo 
Achillis.  Thus,  8ir  A. 
Cooper  reports  the  case  of 
a  woman,  aged  forty-two, 
in  whom  a  large  fragment 
of  the  posterior  part  of  the 
OS  calcis  was  torn  away 
by  the  muscles  and  drawn 
some  two  and  a  half  inches 
away  from  the;  \wA.  The 
accident  was  ca,us(;d  by  her 
taking  a  fals(!  st(!p.  Abel 
ha.s  collected  thi-ec  cas(!S 
of  fracture  of  the  su.stenta- 
culum  tali.  He  believes 
that  this   injury   may  bo 


Fi),'.  5().  -  ObliqiiL-  Aiitcrn-Poslrerior 
tJucl/ioii  of  l  lio  l''uot  (Itudiiigor). 

l.Tiltln. :  Illmlii:  X  nsmiwiilus  ;  os 
CMli-is:  .''1,  rxtcriuil  liiirr.'il  liirniijcnt; 
(i,  iiiicrMMl  luirnil  lii-';iiiiriii :  7.  iiU'Cr- 

OSSfiuis  liLrilltirnl,  tirl  w  rrll  ;isl  r.'ltrfllus 
Mild  n<  ciilcis  ;  H,  licml  of  iisl  r.'lKllUlK  ; 
11,  ;  III.  1 1,  mill  VI.  I,lii'  tliruu 

ciiiiL-iriirm  ljtiiu'8:  1:1,  cuboid. 
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produced  by  falls  upon  the  sole  or  by  extreme  supi- 
nation (rotation  outwards)  of  the  foot,  whereby  the 
astragalus  is  forced  violently  against  the  process. 

The  astragalus  alone  may  be  broken  by  a  fall  upon 
the  feet,  and  kich  accidents  are  often  associated  with 
fractures  of  both  that  bone  and  the  os  calcis.  It 
must  be  noted,  however,  that  in  a  fall,  when  the 
patient  alights  upon  the  feet,  the  tibia  and  fibula  are 
much  more  likely  to  be  broken  than  are  the  tarsal 
bones,  since  the  bones  of  the  leg  transmit  the  weight 
of  the  body  directly,  whereas  that  weight  is  much 
diflPused  and  broken-up  when  passing  through  the  foot 
with  its  many  bones  and  joints. 

The  metatarsal  bones  and  phalanges  are  nearly 
always  broken  by  direct  violence.  I  had,  however, 
under  my  care  at  the  London  Hospital  a  man  who 
had  broken  the  .shafts  of  the  three  outer  metatarsal 
bones  by  simply  slipping  off  the  edge  of  the  curb. 

With  regard  to  the  luxations  of  the  foot  not  yet 
considered,  it  may  be  said  that  the  cuboid  is  never 
dislocated  only.  Walker  reports  a  case  of  dislocation  of 
the  scaphoid  alone,  that  structure  being  quite  separated 
from  the  astragalus  and  cuneiform  bones.  The  acci- 
dent was  brought  about  by  alighting  upon  the  ball  of 
the  foot  when  jumping,  and  the  little  bone  was  found 
projecting  on  the  dorsum.  Mr.  Bryant  has  mentioned 
an  instance  of  dislocation  of  the  scaphoid  inwards. 
As  a  rule,  however,  this  bone  when  displaced  is 
dislocated  along  with  the  astragalus. 

Of  the  cuneiform  bones  the  one  most  often  lux- 
ated alone  is  the  internal.  The  attachment  of  the 
tendons  of  the  tibialis  anticus  and  peronens  longus 
about  the  internal  cuneiform  and  first  metatarsal 
bones  renders  it  common  for  the  latter  to  follow 
its  tarsal  colleague  when  dislocated.  Mr.  LuKe 
recorded  a  case  of  incomplete  luxation  ot 
three   cuneiform   bones  upwards,  and  at  least 


has 
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three  cases  have  been  described  of  dislocation  of  the 
internal  bone  upwards  and  backwards,  together  with 
a  like  displacement  of  all  the  metatarsals. 

One  or  more  of  the  metatarsal  bones  may  be 
luxated,  or  the  entire  series  may  be  displaced  upwards, 
downwards,  inwards,  or  outwards,  the  first-named 
lesion  being  the  most  common.  In  rarer  instances, 
one  bone  has  been  thrown  in  one  direction  and  its 
fellow  or  fellows  in  another. 

Dislocation  of  the  first  phalanx  of  the  great  toe 
is  often  very  difficult  to  reduce,  as  is  also  the  case  in 
the  corresponding  luxation  in  the  thumb.  When  the 
displacement  is  dorsal,  the  difficulty  is  probably  due 
to  the  sesamoid  bones,  which  in  this  joint  take  the 
place  of  the  glenoid  ligament  or  fibro-cartilaginous 
plate  of  the  other  toes.  "  Like  the  glenoid  ligaments, 
the  sesamoid  bones  are  much  more  firmly  connected 
with  the  phalanx  than  with  the  metatarsal  bone,  and 
1  thus  get  torn  away  and  shut  back  behind  the  head  of 
I  the  metatarsal  bone  ;  or  it  may  be  that  the  sesamoid 
bones,  retaining  their  connections  with  the  lateral 
ligaments  of  the  joint  as  well  as  with  the  short  flexor 
tendons,  are  separated  from  one  another,  and  so  allow 
the  head  of  the  metatarsal  bone  to  pass  forwards,  and 
thus  become  nipped,  as  it  were,  in  a  button-hole 
between  them  "  (Henry  Morris). 

There  are  six  synovial  cavities  in  the  foot, 
excluding  that  of  the  ankle-joint,  viz.,  one  for  the 
posterior  calcaneo-astragaloid  joint,  a  second  for  the 
anterior  calcaneo-astragaloid  and  asti-aga,lo-scaphoid 
joints,  a  tliird  between  the  os  calcis  and  cuboid,  a 
fourth  between  tlie  latter  bone  and  the  two  outer 
metatarsals,  a  fifth  for  the  joint  between  the  inner 
cuneiform  and  first  metatarsal  bones,  and  a  sixth  for 
I  the  remaining  articulations  (Fig.  5G).  The.se  synovial 
I  cavities  tend  greatly  to  diffuse  disease  among  the 
various  bones  of  the  fo(jt  when  once  one  bone  has 
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become  inflamed.  The  best  position,  therefore,  for 
bone  disease,  witli  reference  to  the  question  of  exten- 
sion, would  be  in  the  hinder  parts  of  either  the 

OS  calcis  or  astragalus, 
and  one  of  the  worst 
positions  Avould  be  as- 
sumed by  disease  in- 
volving the  scaphoid 
bone. 

Synie's  ampu- 
tation at  the  ankle. 
—  In  the  heel-flap  are 
cut  the  integuments, 
the  external  saphenous 
nerve  and  vein,  the 
peroneus  longus,  pero- 
neus  brevis,  tibialis 
posticus,  flexor  longus 
digitorum,flexoi-]ongus 
pollicis,  tendo  Achillis, 
points  of  origin  of  the 
flexor  brevis digitorum 
and  of  the  two  ab- 
ductor muscles  and 
the  internal  and  ex- 
ternal plantar  arteries 
and  nerves. 

In  the  dorsal  flap 
are  cut  the  integu- 
ments, tibialis  anticus, 
extensor  couimunis  di- 
gitorum, extensor  pi'o- 
prius  pollicis.  peroneus 
tertius,  anterior  tibial 
vessels  and  nerve,  mus- 
culo cutaneous  nerve,  and  internal  sa)ihenous  ner\'e 
and  vein.    The  position  of  the  principal  structures 


Fig.  57.— Symo  s  Ainputat.iou  (Agatz). 

a,  Tiliiii;  6.  flliiila;  c,  tiliiiilis  nnticiis;  d, 
extensor  proprius  pollicis:  r,  extensor 
pomimmis  dipltoriiin  ;  f,  peroneus  tertius; 
g,  nexor  longus  pollicis  ;  li,  tiliinlis  posti- 
cus;!, nexor  lougus  diititoruni  \1.  peroneus 
brevis;  k,  peroneus  Iiuiifus;  (,  tendo 
Acliillis;  m,  sonic  muscles  o£  the  solethiit 
lire  not  usunlly  left  m  tliis  operntion  ;  n, 
iinteriov  tiliinl  vessels  ;  0,  posterior  tibial 
vessels  ;  j),  posterior  tibial  nerve. 
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divided  is  shown  in  Fig.  57.  It  is  not  usual  to 
dissect  up  any  of  the  musculai'  tissue  of  the  sole,  as 
shown  in  Agatz's  plate. 

It  should  be  noted  that  the  integuments  of  the 
heel  deriv^e  their  blood  supply,  which  is  very  free, 
mainly  from  the  external  calcaneal  branch  of  the 
posterior  peroneal  artery,  and  the  internal  calcaneal 
from  the  external  plantar. 

If  the  heel  incision  is  carried  sufficiently  far  back 
to  divide  the  trunk  of  the  posterior  tibial  artery,  the 
heel  flap  is  deprived  of  the  last  named  source  of  blood 
supply. 

The  nerves  supplying  the  integuments  of  the  heel 
are  the  calcaneal  branch  of  the  external  saphenous 
and  the  calcaneal  and  plantar  cutaneous  twigs  from 
the  posterior  tibial. 

In  Pii'ogrolT's  amputation,  the  parts  divided 
in  the  anterior  flap  are  the  same  as  in  Syme's 
operation.  In  the  heel  or  sole  flap  the  same 
structures  also  are  cut  as  in  the  corresponding  flap 
in  a  Syme,  with  the  exception  that  the  tendo 
Achillis  is  not  divided,  the  flexor  brevis  digitorum, 
abductor  poUici.s,  abductor  minimi  digiti,  and  flexor 
accessorius  are  divided  more  extensively,  and  the 
phuitar  vessels  are  cut  farther  from  the  bifur- 
cation. 

Cliopart's  operation,  an  amputation  at  the 
medio-tar-sal  joint.  In  the  dorsal  flap  are  cut  tin! 
integuments,  the  extensor  communis  and  brevis  digi- 
torum, exten.sor  proprius  pollicis,  tibialis  anticus, 
peroneiLs  tertius  and  brevis,  the  musculo-cutanoous, 
anterior  tibial,  and  two  saphenous  nerves,  the  dorsal 
artery,  and  the  dorsal  plexus  of  veins.  In  the  plantar 
flap  are  found  divided  the  integuments,  plantar  fascia, 
flexor  brevi.s  digitorum,  aViductors  of  the  great  and 
little  toes,  flexor  accessorius,  and  tibialis  posticus 
tendon.     If  the  flap  be  well  dissected  up  from  the 
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bones,  parts  of  the  short  flexors  of  the  great  and  little 
toes,  the  adductor  pollicis,  and  transversus  pedis  ^^all 
be  found  cut  in  the  flap.    The  tendons  of  the  long 

flexors  of  the  digits 
and  great  toes,  the 
peroneus  longus, 
and  the  plantar 
vessels  and  nerves 
are  also  divided 
(Fig.  58). 

L,i  s  f ran  c's 
operation,  or  am- 
putation through 
the  tarso-metatarsal 
line  of  joints.  In 
the  dorsal  flap  the 
same  structures  are 
divided  as  ai-e  cut 
in  the  correspond- 
ing flap  in  Cho- 
part's  amputation. 
In  the  plantar  flap 
also  the  parts  divi- 
ded are  the  same  as 
in  that  procedure, 
with  the  exception 
that  the  flexor  ac- 
cessorius  and  the  tendon  of  the  tibialis  posticus  es- 
cape section.  In  opening  the  line  of  .imnts  it  should 
be  noted  that  the  articulations  between  the  three  outer 
metatarsals  and  the  corresponding  tarsal  bones  form  a 
line  sufficiently  straight  to  be  traversed  by  the  kmte 
in  one  cut  when  once  the  blade  has  been  introduced. 

The  ioint  also  between  the  first  metatarsal  ana 
internal  ■cuneiform  bones  is  in  a  straight  1  me  and 
readily  opened.  The  most  difficult  part  of  the  dis- 
articulation concerns  the  separation 


Fig.  58.— Choparfs  Operation  (Agatz). 

AstmcalLis ;  h.  ns  calc.is;  c,  extensor  pr.)])riiis 
iK.llicis:  d.  tibi.alis  anticus;  f,  extensor  cora- 
raimisdif-'itorum  ;  /,  peroneus loiiKUs  ;  (/.abtluc- 
tor  niinimi  digiti ;  li,  fle-tor  hrevis  clipitornra  , 
7.  tiexnr  lonpusdiffitorum  ;  j.  nbdurtcu-  poimis  , 
flexor  longus  pollicis;  (.dorsalis  pedis  artery  : 
VI.  internal  plantar  artery ;  n,  extcrual  plantar 
artery. 


of  the  second 
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metatarsal  bone,  which  is  deeply  lodged  between  the 
tarsal  segments.    The  chief  bond  of  union  between 
this  bone  and  the  tarsus  is  effected  by  a  strong 
interosseous  ligament 
that    passes  between 
it    and   the  internal 
cuneiform.    In  Fig.  59 
the  knife  is  placed  in 
the  position  required 
to    divide   that  liga- 
ment. 

Fig.  60  shows  the 
position  of  the  more 
important  .structures 
that  are  divided  in 
amputation  of  the 
gi-eat  toe  together  with 
its  metatarsal  bone. 

The  nerve  sup- 
ply of  the  lower 
limb — In  Fig.  61  is 
shown  the  cutaneous 
nerve -supply  of  the 
inferior  extremities  on 
both  the  anterior  and 
the  posterior  aspect. 
Paralyses  of  the  lower 
limbs  are  common,  hut 
are  mon;  often  due  to 
some  lesion  in  tlie 
inferior  .segment  of  the  cord  than  to  damage  iveeived 
by  any  one  individual  nerve.  Oa.ses,  lunvver  a,re 
recorded  where  a  single  trunk  h.as  been  injnntd  and  a 
limited  form  of  paralysis  lias  f.,ll„sv..d  in  .•OM.se.|uenee 

P.'irsilysiK  of  file  anieiior  <  riii:ig  ik  ivc 
li;is  been  eau.sed  by  injiiric^s  lo  the  lower  part  of  the 
v.srtf^bra^  column  implicating   tho  cauda  equin.-i,  by 


Fig.  59.— Lisfl'a,uc\s  Operation  (Agatz). 

«,  *,  c,  Inner,  niiikllp,  find  m\Wr  riini'ifdrrn 
lioncs  ;  t/,cMlini(l ;  ,../,  tbc  nichitiirB;il  Ijdii.  s- 
p,  Mliinlis  (inl.iiMiBi  /',  rxliTfidr  |iro|iiiua 
p'lNiciai  i,  cxhMiBor  .•■  iiiniiinis  iliKiliinim  : 
J,  extensor  lircvis  iliiriMiriirii  ;  k.  exlensor 
teriiliiiiH  ;  /,  durwllis  pi  iHk  .'in  ery 
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fractures  of  the  pelvis,  by  tumours  of  the  pelvis,  by 
psoas  abscess,  by  fractures  and  dislocations  of  the 
femur,  and  by  stabs  in  the  region  of  the  groin.  In 
this  nerve  lesion  the  patient  is  unable  to  flex  the  hip 
and  to  raise  the  body  from  the  recumbent  position 
(ilio-psoas).  The  power  of  extending  the  leg  at  the 
knee  is  lost  ((quadriceps  extensor  cruris^  ;  the  function 


a 

Fig  60  -Ampntatiou  ot  Great  Toe,  with  its  Metatarsal  Bone  ,  Agatz). 

of  the  sartorius  is  destroyed  and  that' of  the  pectineus 
impaired.  Sensation  is  impaired  in  parts  supplied  by 
the  internal  and  middle  cutaneous  nerves  and  the 
long  saohenous  nerve. 

Paralysis  of  the  obturator  nerve  alone  is  a 
rare  condition,  although  it  may  be  found  associated 
with  a  like  lesion  of  the  preceding  trunk.  It  may  be 
brought  about  by  the  pressure  exercised  upon  tlie 
nerve  in  cases  of  obturator  hernia  and  by  the  totai 
head  during  delivery.  The  muscles  implicated  are  the 
adductors,  the  gracilis,  pectiueus,  and  ^^-^ternal 
turator.  The  patient  is  unable  to  press  he  knees 
together,  or  to  cross  the  legs,  flotation  outwards  ot 
the  thigh  is  difticult,  and  sensation  is  aflocted  m  uie 


Pig.  01.— Outaneons  Norvo-Snpply  of  Lower  Limb. 

■  if/Tlnr  AsprH,—\^  Ilin-iiiKiiinal  :  2,Ki'iiitc.-rriir;il  ;  ."1.  pxtr'-nnl  ml  iiiirniifi ;  l.mltldio 
r.iUancniiR  ;  n,  intornnl  rutjinrdiis;  0,  pnlciliir  iilcxiiB  ;  7,  liriuirlii'S  of  cxlcnml 
|io|iiit,fnl  ;  fl,  int,crnal  P!i|.h('nciiiH ;  0.  niiisriilix-uuinciiiis  ;  li),  cxtcninl  siiiilic- 
nous  ;  i:,  ant,rM-ior  tiliial. 

oflrrtiT  Afpect.-^i,  2,  niul  .1.  small  srintlr  :  4.  cxlcninl  riilinioniiR;  .1.  inlcrniil 
ciitannniiR;  (!,  irucrmil  saiilionmis  ;  7,  hriinrlioB  of  cxii-riml  piipliM'nl ;  R,  slKirt 
Miihcnnim  :  n  |>o.=  ti'ri<ir  iil}i:U  ;  10,  intcrnnl  eniihciunis  ;  ll.intfnml  plnnlKr : 
i-',  ixt,crnal  plania-. 
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portions  of  the  skin  supplied  by  cutaneous  branches 
of  the  nerve. 

Paralysis  of  the  internal  popliteal  nerve. 

— In  this  condition  there  is  inability  to  extend  the 
ankle  and  to  flex  the  toes  (flexor  longus  digitorum, 
flexor  proprius  poilicis,  tibialis  posticus,  gastrocnemius, 
and  soleusK  The  patient  is  unable  to  stand  upon  the 
toes  owing  to  loss  of  function  in  the  two  last-named 
muscles.  The  power  of  adducting  the  foot  and  of 
raising  its  inner  border  is  impaired  (tibialis  posticus), 
and  lateral  movements  in  the  various  toes  are  lost 
owing  to  the  paralysis  of  all  the  small  muscles  of  the 
sole.  Sensation  is  impaired  over  the  plantar  aspect 
of  the  toes,  the  sole  of  the  foot,  and  in  part  of  the 
lower  half  of  the  back  of  the  leg. 

In  paralysis  of  the  external  popUteal  nerve 
the  action  of  the  muscles  on  the  front  of  the  leg  is 
lost.  The  foot  hangs  down  and  the  toes  catch  the 
ground  in  walking.  The  foot  can  be  neither  flexed 
nor  abducted  (extensor  communis  digitorum,  extensor 
propius  poilicis,  peroneal  muscles).  Adduction  is  im- 
perfectly performed,  owing  to  paralysis  of  the  tibialis 
anticus.  Extension  of  the  toes  is  only  possible  to  the 
slight  extent  effected  by  the  interossei  muscles.  The 
arch  of  the  foot  becomes  flattened  owing  to  loss  of 
the  support  furnished  by  the  peroneus  longus.  Sen- 
sation is  impaired  over  the  front  and  outer  side  of 
the  and  on  the  dorsum  of  the  foot,  and  also  over 
some  part  of  the  back  of  the  leg,  owing  to  paralysis  of 
the  communicans  peronei. 

When  the  great  sciatic  nerve  is  paralysed 
there  ^vill  be,  in  addition  to  the  effects  produced  by 
loss  of  function  in  the  two  preceding  nerves,  an  in- 
ability to  flex  the  knee,  owing  to  paralysis  of  the 
hamstrings,  while  rotation  of  the  limb  may  be 
impaired  by  loss  of  power  in  the  quadvatus  femoris 
and  obturator  iuternus  muscles. 
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CHAPTER  XXIY. 

THE  SPINE. 

The  verfcelsral  column  combines  in  a  remarkable 
way  many  very  diti'erent  and  complicated  functions. 
It  acts  as  the  central  pillar  of  the  body,  and  as  tlie 
column  that  supports  the  weight  of  the  head.  It 
connects  the  upper  and  lower  segments  of  the  trunk. 
It  gives  attachments  to  the  ribs.  It  has  the  property 
of  mitiffixtinff  the  eflects  of  shocks  that  are  transmitted 
from  various  parts  of  the  body.  It  permits,  to  a 
wonderful  degree,  of  a  number  of  most  complicated 
movements  ;  and,  lastly,  forms  a  solid  tube  for  the 
reception  of  the  spinal  coi'd. 

It  owes  much  of  its  elasticity,  and  of  its  power 
of  bi-eaking  up  divei'S  forces  communicated  to  it,  to 
its  curves.  Of  the  four  curves,  two,  the  dorsal  and 
sacral,  are  primary,  are  due  to  the  formation  of  the 
thoracic  and  p(;lvic  cavities,  and  depend  mainly  upon 
the  shape  of  the  l)0ues.  The  other  two,  tlie  cervical 
and  lumbar,  are  compensatory  curves,  and  de|)en(l 
mainly  upon  tiie  shajje  of  the  interv(;i-t(^l»ral  discs. 
The  dorsal  and  sacral  curves  a])|)onr  in  f(i;tal  life  ;  tlie 
lumVjar  and  cervical  ciuwcss  appear  after  birth,  and 
depend  on  tlie  assnmy)tion  of  the  crr;ct  position.  The 
infant's  spine  a[)pears  straiglit.  The  only  niarl^cd 
curve  seen  in  tlu;  back  of  tlni  yuing  child  is  a  general 
curving  of  the  column  backwards,  a  cy])liosis.  When 
the  infant  is  first  encouraged  to  sit  erect,  this  is  the 
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outline  assumed  by  the  spine,  and  in  some  weakly 
children,  and  especially  in  those  afflicted  with  rickets, 
this  curvature  is  often  very  pronounced.  The  discs 
are  twenty-three  in  number,  and  make  up  nearly  one- 
fourth  of  the  entire  length  of  the  spine.  If  the  discs 
be  removed,  and  the  vertebrte  be  articulated  in  the 
diy  state,  the  cervical  and  lumbar  convexities  almost 
disappear,  and  the  column  tends  to  present  one  gi-eat 
curvature,  the  concavity  of  wliich  is  forwards,  and  the 
most  marked  part  of  which  corresponds  to  a  point  just 
below  the  middle  of  the  dorsal  region.  This  somewhat 
resembles  the  curve  seen  in  the  spines  of  the  aged,  and 
in  such  individuals  it  may  be  to  no  small  extent  due 
to  the  shrinking  of  the  intervertebral  discs. 

It  is  by  means  of  the  discs  that  the  movements  of 
the  spine  are  in  the  main  permitted,  and  it  will  be 
found  that  they  are  most  developed  in  regions  where 
most  movement  is  allowed.  They  act  also  as  springs 
in  giving  elasticity  to  the  column,  and  in  economisiiig 
muscular  action,  while  at  the  same  time  they  play  the 
part  of  buii'ei's  in  modifying  the  effect  of  shocks  trans- 
mitted along  the  spine. 

Although  the  motion  permitted  between  any  two 
individual  vertebrae  is  not  extensive,  yet  the  degree  of 
movement  capable  of  being  exercised  in  the  column 
as  a  whole  i.s  considerable.  This  movement  is  least 
free  at  the  dorsal  region,  and  is  most  extensive  in  the 
neck  and  loins.  In  the  lumbar  region  (the  base  of 
the  column)  exists  the  greatest  degree  of  motion  per- 
mitted in  the  spine,  and  i^ere  is  allowed,  not  only 
forward  and  backward  flexion,  but  also  lateral  bending, 
and  a  ecu-tain  amount  of  rotation.  In  tlie  cervical 
re'^ion  flexion  in  the  antero-posterior  direction  is  not 
so^ready  as  it  is  in  the  loins,  althongh  tlie  neck  enjoys 
the  greatest  degree  of  rotatioir  and  of  lateral  flexion. 

8|>i  :iigis  oHlic  v<*rt«'bral  coliiiuii — The  many 
joints  and  ligaments  of  the  i)art,  and  the  varied  and 
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violent  movements  to  wliich  it  may  be  exposed,  i-ender 
it  very  liable  to  be  the  seat  of  spi-ains.  These  injuries, 
however,  cannot  reach  any  great  magnitude,  for  so 
closely  are  the  individual  vertebrte  articulated,  that 
any  force  severe  enough  to  pi'oduce  other  than  slight 
tearino-  of  the  ligaments  will  tend  to  cause  a  fracture 
or  dislocation  of  the  bones. 

Sprains  are  most  commonly  met  with  in  the  cervical 
and  lumbar  segments  of  the  spine.  This  localisation 
is  due  to  the  mobility  of  those  parts,  and  to  their 
tendency  to  diffuse  any  violence  transmitted  to  them, 
and  so  to  render  it  more  general.  For  it  is  to  be  noted 
that  the  more  localised  an  injury,  the  more  likely  it 
is  to  produce  a  fracture  or  dislocation  I'ather  than  a 
sprain. 

In  the  cervical  region,  also,  the  tendency  to  sprain 
is  increased  by  the  near  articulation  of  the  column 
with  the  head,  and  the  possibility  of  any  violence 
applied  to  the  skull  being  transmitted  to  the  spine. 

Sprains  of  the  spine  are  not  apt  to  be  associated 
with  the  external  evidences  of  ecchymosis,  since  be- 
tween the  skin  and  the  column  there  intervene  not 
only  many  layers  of  muscles,  but  also  dense  expan- 
sions of  fascia. 

It  has  already  been  pointed  out  that  sprains  in  the 
loin,  yn'oduced  by  severe  bending  forwards  of  the 
column,  may  be  associated  with  some  dn,niage  to  the 
kidney,  and  consor|uont  liasmaturia  (page  358). 

A  .sprained  back  is  often  tlie  seat  of  a  considerable 
degree  of  pain  and  stiffness,  that  persists  long  after 
tlin  immediate  effects  of  the  lesion  must  liavo  passed 
away.  Such  a  condition  may  bo  understood  Ijy  noticing 
thiit  the  column  presents  a  vast  number  of  se))arate 
articulations,  each  provided  with  cartilage,  synovial 
membrane,  and  capsuhir  ligaments.  'J'hesc  joints  liave 
no  qualities  that  exempt  them  from  the  common  evils 
incident  to  sprains  of  more  superdcial  articulations ; 
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and  there  is  little  doubt  that  tlie  long-felt  pain  and 
inconvenience  often  depend  upon  some  synovitis  of 
the  vertebral  joints.  In  a  few  cases  this  synovitis 
has  gone  on  to  suppuration,  and  in  one  instance  at 
least  the  pus  so  formed  found  its  way  into  the 
spinal  canal,  and  induced  some  mischief  in  the  cord. 

Fractures  and  disiocatioiis  of  the  spine. — 
The  eii'ects  of  violence  applied  to  the  column  are  much 
diminished  by  the  general  elasticity  of  the  spine,  by  its 
curves,  and  by  the  circumstance  that  it  is  composed 
of  a  number  of  separate  segments.  Each  vertebra 
meets  the  one  immediately  above  or  below  it  at  three 
points  of  contact,  the  body  and  the  two  articulating 
processes.  The  bodies  are  separated  by  the  inter- 
vertebral disc,  which  acts  as  an  excellent  spiing  or 
buffer  in  modifying  the  effects  of  violence.  The  ar- 
ticulating processes  are  more  or  less  wedge-shaped,  the 
thin  edge  of  one  being  applied  to  the  base  of  the  other. 
When  a  force  is  applied  to  the  column  that  tends  to 
compress  the  vertebrje  together,  the  bases  of  the  two 
wedges  are  brought  in  more  and  more  close  relation, 
and  thus  an  increasing  resistance  is  offered  to  the  com- 
pressing power. 

The  parts  of  the  spine  most  liable  to  injury  are 
(1)  the  atlo-axial  ;  (2)  the  cervico-dorsal  ;  and  (3)  the 
dorso-lumbar.  In  the  atlo-axial  region  the  ]iarts  not 
only  enjoy  a  very  considerable  degree  of  movement, 
but  are  very  directly  influenced  by  many  forms  of 
violence  applied  to  the  head.  In  the  tAvo  other  regions 
it  will  be  noted  that  a  flexible  part  of  the  spine  joins  a 
comparatively  rigid  segment  of  it,  and  thus  violence 
a[)plied  to  the  column  in  either  of  these  districts  is 
apt  to  be  concentrated  rather  than  diflused.  Tlie 
mechaaism  is  in  a  way  illustrated  by  the  circumstance 
that  a  fishiug-rod  when  it  snaps  commonly  breaks  near 
a  joint,  that  is  to  say,  at  a  spot  where  a  flexible  seg- 
ment of  the  rod  meets  a  less  elastic  portion.    In  the 
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dorso-lumbar  region,  moreover,  the  vertebrae,  although 
they  have  to  support  almost  as  much  weight  as  liave 
those  of  the  lumbar  region  pi'oper,  are  yet  dispropoi-- 
tionately  small  in  size.  Being  placed,  also,  near  the 
middle  of  the  column,  they  can  be  influenced  on  all 
sides  by  a  powerful  amount  of  leverage.  The 
gravity  of  all  injuries  to  the  spine  depends  upon  the 
risk  of  damage  to  the  cord  enclosed  in  the  column. 
Apart  from  this  complication,  fractures  and  disloca- 
tions in  this  region  ai^e  apt  to  do  well,  and  if  the 
p&tient  survive,  the  former  lesions  nearly  always  heal 
readily. 

The  position  of  the  cord  within  the  vertebral 
canal  and  the  arrangement  of  its  membranes  are  such 
that  it  presents  many  facilities  for  escaping  injury 
from  violence.  These  will  be  dealt  with  subsequently 
in  speaking  of  the  cord  itself.  It  may,  however, 
be  noted  here  that  the  construction  of  the  ^'ertebra3, 
and  their  relation  to  one  another,  are  of  a  character 
to  afford  much  protection  to  the  cord,  even  in  cases 
where  they  themselves  are  extensively  damaged. 
"Being  lodged  in  tlie  centre  of  the  column,  it  (the 
cord)  occupies  neutral  ground  to  forces  which  might 
cause  fracture.  For  it  is  a  law  in  mechanics  that  when 
a  beam,  as  of  timber,  is  exposed  to  bi-eakage,  and  the 
force  does  not  exceed  tlie  li7nits  of  the  strength  of  the 
material,  one  division  resists  compression,  another 
laccnition  of  the  particles,  wliile  the  third,  between  the 
two,  is  in  a  negative  condition."  (Jncobson,  ITolnies' 
".System").  Now,  it  liappens  that  fractures  of  tlie  spine 
are  most  often  due  to  violence  that  bends  the  colunni 
forwards.  The  anterior  segiTient,  in  such  a  ca,S(!,  will 
be  subject  to  compression,  the  posU'rior  to  lacc^i-ation, 
;ind  the  intermediate  portion  will  !)(■  in  a  lu'utrid  con- 
ilition.  When  the  spine  is  (!.\amin(Mi,  it  will  lie  found 
Miat  its  anterior  pai  t,  composed  of  Lho  large  ciUic(dlous 
I'o.lies,  is  excellently  adapted  to  resist  the  effects  of 
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compression,  while  its  posterior  parts,  composed  of 
slighter  and  more  compact  bones  and  surrounded  by 
many  strong  ligaments,  are  well  arranged  to  resist  the 
effects  of  a  tearing  force.  The  spinal  cord,  situated 
between  these  two  divisions,  occupies  the  position  of 
least  danger. 

The  vertebrse  may  be  fractured  without  being  dis- 
located, but  a  dislocation  without  a  fracture  is  rarely 
possible. 

It  Avould  appear,  indeed,  that  a  luxation  of  the 
spine,  with  no  fracture  of  bone,  camiot  occur  in  either 
the  dorsal  or  lumbar  regions.  Mr.  Jacobson,  in  the 
essay  above  referred  to,  writes,  "I  believe  I  am  correct 
in  stating  that  there  is  no  case  recorded,  and  thoroughly 
verified,  in  recent  year.s,  of  dislocation  of  the  lumbar 
or  dorsal  vertebrre,  unaccompanied  with  any  fracture 
of  the  body,  transverse  or  articular  processes."  Dislo- 
cation without  fracture  has  been  met  with  in  the 
cervical  spine,  although  even  there,  if  we  except 
the  first  two  vertebraa,  it  is  very  rare.  When  it 
occurs  it  most  often  involves  the  fifth  vertebra,  which, 
with  the  rest  of  the  column  above  it,  is  displaced  for- 
wards and  downwards.  Luxations  in  other  directions 
have  been  noted,  but  they  are  extremely  uncommon. 
The  possibility  of  luxation  in  the  cervical  region  with- 
out dislocation  is  explained  by  the  small  size  of  the 
vertebral  bodies,  the  obliquity  of  their  articular  pro- 
cesses, and  the  relatively  slight  opposition  they  ofler 
to  disjjlacement  wlien  compared  witli  like  processes  in 
the  other  parts  of  the  column.  The  luxation  is  usually 
bilateral  and  incomplete,  and  the  result  of  a  forcible 
bending  of  the  liead  and  ujiper  part  of  the  spine  foi^ 
wards  and  downwards.  When  situated  high  uj)  the 
displacement  may  be  appreciated  by  an  examination 
•  of  the  part  tlirough  the  pharynx.  In  the  complete 
bilateral  dislocation  the  cord  is  usually  hopeless  y 
crushed.  Tiiese  luxations  have  been  reduced  by  forcible 
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extension,  althoiigli  the  circumstances  under  which 
such  a  procedure  is  advisable  ai-e  neither  frequent 
nor  very  distinctly  mai'ked. 

Since,  in  severe  injuries,  dislocation  and  fracture 
are  so  usually  associated,  it  is  common  to  deal  with 
these  lesions  under  the  title  of  '•'■fracture-dislocation." 

Fracture-dislocation  may  be  due  to  (1)  indirect, 
or  (2)  direct  violence.  1.  The  injuries  from  indirect 
violence  are  by  far  the  more  common.  They  are  due 
to  a  -saolent  bending  of  the  head,  or  of  the  spine  above 
the  seat  of  lesion,  forwards  and  downwards.  Thus, 
the  cervical  spine  has  been  more  than  once  broken  by  a 
"header"  into  shallow  water;  while  the  dorsal  vertebrje 
have  been  fractured  and  displaced  by  the  acute  bending 
of  tlie  column,  produced  by  a  heavy  sack  falling  uj)on 
the  back  of  the  neck. 

This  form  of  injury  is  most  commonly  met  with  in 
the  cervical  and  upper  dorsal  regions.  Tliese  parts  of 
the  column  possess  great  mobility,  the  bodies  that 
com]iose  them  ai'e  not  large,  and  are  influenced  by 
violence  applied  to  the  head.  In  a  well-marked  case 
there  is  some  crushing  of  tlie  vertebra3  involved,  and 
the  usual  deformity  depends  upon  a  sliding  of  the 
centrum  above  downwards  and  forwards  upon  the 
centrum  below.  Complete  xlisplaccment  of  any  two 
verteVjriB  from  one  another  is  prevented  by  a  locking 
of  the  posterior  processes.  In  some  cases  the  luxation 
is  complete,  a  condition  that  is  least  frequently  met 
with  in  tlie  lumbar  spine. 

In  the  cervical  ami  dorsal  regions,  tlio  parts,  after 
tlie  dislocation,  may  often  1)0  returned  to  their  normal 
iiDsition  ;  ljut  in  the  loins  this  replacement  is  usually 
iiiiposxililc,  owing  to  the  locking  of  the  I;u-g(!  and 
jiowcrfid  iirticuhir  j)rocessc;s.  In  the  neck  i\w.  lamimu 
and  .spines  may  Ix;  fnu:tui'(;il,  whih;  the  articulating 
pi oce.s.ses,  bising  broad  and  nearly  liorizonlal,  usually 
escape,  even  when  there  is  umcli  displacement  of  tlio 
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parts.  In  the  dorsal  spine  the  laminae  and  articular 
processes  are  always  torn  when  displacement  occurs. 
In  the  lumbar  region  the  articular  processes  usually 
escape  fracture,  although  they  are  violently  torn 
asunder.  In  all  cases  there  is  more  or  less  laceration 
of  the  intervertebral  discs,  the  supraspinous,  inter- 
spinous,  and  capsular  ligaments  are  torn,  as  are  also 
the  lisamenta  subflava.  When  the  bodies  are  much 
crushed  and  displaced  the  anterior  and  posterior 
common  ligaments  are  commonly  ruptured. 

2.  In  the  fracture  -  dislocations  due  to  direct 
violence  the  lesion  may  be  at  any  part  of  the  spine. 
Some  form  of  direct  violence  is  applied  to  the  back, 
and  the  column  tends  to  become  bent  backwards  at 
the  spot  struck.  In  the  previous  class  of  injuries  it 
will  be  noted  that  the  anterior  segments  of  the  ver- 
tebrje  suffer  compression,  while  the  posterior  suiier 
from  the  effects  of  laceration  and  a  tearing  asunder  of 
their  parts.  In  lesions  due  to  direct  violence  the 
circumstances  of  the  injury  are  reversed,  the  posterior 
segments  tend  to  be  crushed  together,  while  the  bodies 
on  the  front  of  the  spine  are  separated. 

Much  displacement  is  very  rarely  met  with  in  this 
form  of  accident.  To  produce  separation  of  the  ver- 
tebra the  violence  must  be  very  extreme,  and  as  a 
rule  the  force  expends  itself  upon  a  crushing  of  the 
hinder  portions  of  the  spinal  segments.  It  follows 
from  this,  also,  that  injury  to  the  cord  is  less  common 
and  less  severe  in  lesions  due  to  direct  violence  than 
in  those  due  to  indirect  violence.  In  the  atlo-axial 
region  the  atlas  and  occipital  bone  have  been  dislocated 
from  one  another  by  direct  violence,  although  the 
most  frequent  lesion  is  a  dislocation  of  the  former 
forwards  upon  the  axis,  a  lesion  usually,  if  not  always, 
associated  with  fracture  of  the  odontoid  process. 

The  spinous  processes  may  be  broken  off  as  a  re- 
sult of  well-localised  l>lows.    The  prominent  spines  in 
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the  lower  cervical  region  and  the  long  processes  of  the 
dorsal  tract  of  the  column  are  those  that  usually  suffer. 
The  lumbar  spines  are  less  frequently  broken,  being 
comparatively  small  and  well  protected  by  the  great 
muscles  of  the  back. 

The  transverse  processes  and  laminfe  can  scarcely 
be  fractured  alone. 

In  several  instances  of  fracture-dislocation  and  of 
fracture  alone  the  spine  has  been  trephined,  or  rather 
portions  of  the  laminae  and  spinous  processes  have  been 
resected.  At  the  present  time  the  operation  is  con- 
sidered by  most  surgeons  to  be  quite  unjustifiable.  It 
involves  a  very  deep  wound,  and  an  extensive  dis- 
turbance of  the  muscles  and  fascite  of  the  back.  It 
opens  up  the  spinal  canal,  and  aflbrds  an  oppor- 
tunity for  blood  or  pus  to  enter  it.  In  many  cases 
the  rigidity  of  the  injured  spine  depends  upon  the 
locking  of  the  posterior  processes,  and  in  this  operation 
the  resection  of  some  parts  of  those  processes  would 
destroy  the  very  desii'able  fixation  of  the  column.  In 
the  majority  of  instances  the  cord  is  crushed  by  the 
projection  backwards  into  the  canal  of  the  vertebra 
immediately  below  the  seat  of  the  displacement,  a 
displacement  that  could  not  be  remedied  by  any  such 
operation  as  the  present.  It  is  absurd,  from  an 
anatomical  point  of  view,  to  deduce  any  arguments  in 
favour  of  trephining  the  spine  from  the  success  of 
the  operation  of  the  same  name  as  applied  to  the 
skull.  Except  in  name  the  two  procedures  liave  little 
in  common. 

The  spinal  corrt  is  in  the  adult  about  cightc(!n 
inches  in  length,  and  extends  from  tlio  lower  margin 
of  tlie  foramen  magnum  to  the  lower  edge  of  the  body 
of  the  first  lumbar  vertebra.  In  some  cases  it  ends  at 
the  second  lumbar,  and  in  otlusr  instances  at  the  last 
dorsal  vertebra.  It  is  to  be  nnU-A  also  that  in  Hexion 
of  the  spine  the  cord  is  a  little  rai.sod.     In  the  (sarlier 
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months  of  fetal  life  the  medulla  spinalis  occupies  the 
whole  length  of  the  vertebral  canal,  but  after  the  third 
month  the  canal  and  lumbar  and  sacral  nerves  grow 
so  much  faster  than  does  the  coi-d  itself,  that  by  the 
time  of  birth  it  reaches  no  farther  than  the  third 
lumbar  vertebra.  It  is  obviously  a  great  advantage, 
in  cases  of  injury,  that  the  spinal  medulla  does 
not  occupy  that  part  of  the  vertebral  pillar  which  joins 
the  base  of  the  column,  and  which  permits  not  only 
of  considerable  movement,  but  is  liable  also  to  frequent 
wrenches  and  strains.  It  is  important  to  recollect 
that  although  the  cord  itself  ends  at  the  spot  indicated, 
the  dura  mater,  the  arachnoid,  and  the  collection  of 
cerebro-spinal  fluid  extend  as  far  as  the  second  piece 
of  the  sacrum.  Injuries  inflicted,  therefore,  upon  the 
spine  as  low  down  as  this  latter  point,  may  cause  death 
by  inducing  inflammation  of  the  meninges.  The  cord 
in  the  dorsal  region  measures  about  10  mm.  from  side 
to  side,  and  8  mm.  in  the  antero-posterior  direction. 
The  cervical  enlargement  is  largest  opposite  the  fifth 
or  sixth  cervical  vertebrte,  where  it  measures  about 
1 3  mm.  from  side  to  side.  The  greatest  part  of  the 
lumbar  enlargement  is  opposite  the  twelfth  dorsal 
vertebra,  where  its  lateral  measurement  is  about 
12  mm. 

The  spinal  dura  mater  is  a  strong  and  substantial 
membrane,  and  between  it  and  the  walls  of  the  ver- 
tebral caual  a  considerable  space  exists  occupied  by 
loose  areolar  tissue  and  a  plexus  of  veins.  It  will  be 
readily  understood  that  injury  and  inHammatiou  of 
the  meninges,  as  results  of  lesions  applied  to  the  spine, 
are  much  less  fre(]uent  than  are  like  complications 
after  injuries  to  the  skull.  The  looseness  of  the  spinal 
dura  mater,  its  freedom  from  any  but  sliglit  and 
occasional  attachments  to  the  bone,  and  the  space 
around  it  in  wliich  ellusions  can  extend  with  little 
possibility  of  becoming  limited,  will  explain  the  rarity 
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in  the  si^ine  of  those  complications  which  follow  upon 
depressed  bone,  and  extravasations  of  pus  and  blood  in 
connection  with  the  dura  mater  within  the  skull.  The 
plexus  of  thin-walled  veins  that  occupies  the  interval 
between  the  theca  and  the  bones  may  prove  a  source 
of  extensive  hfemorrhage  in  cases  of  injury  to  the 
column.  The  blood  so  poured  out  tends  to  gravitate 
to  the  lowest  part  of  the  canal,  and  when  sufficient  in 
quantity  may  produce  pressure  effects  upon  the  me- 
dulla spinalis. 

Over  the  ai'ches  at  the  posterior  aspect  of  the  ver- 
tebrte  is  situate  a  plexus  of  vessels  (the  dorsal  spinal 
veins)  that  receives  blood  from  the  muscles  and  inte- 
guments of  the  back.  These  vessels  communicate 
through  the  ligamenta  subfiava  with  the  venous 
plexuses  within  the  spinal  canal,  and  by  means  of 
this  communication  inflammation  from  without  mav 
be  conducted  to  the  theca  of  the  cord.  Thus  spinal 
meningitis  has  followed  upon  deep  bed-sores,  and  upon 
suppurative  affections  situated  in  the  immediate 
vicinity  of  the  spinal  laminae. 

Witliin  the  dura  mater  are  two  spaces,  the  sub- 
dural and  the  subarachnoid,  as  in  the  skull.  Tliey 
are  occupied  by  a  considerable  quantity  of  cerebro- 
spinal fluid,  continuous  with  the  collection  within  the 
cranium.  By  means  of  this  open  communication  inflam- 
matory affections  may  readily  spread  from  the  cord  to 
the  brain.  Into  these  spaces  blood  may  be  extrava- 
sated  in  cases  of  in  jury.  Instances  have  been  recorded 
where  the  theca  has  been  opened  by  a  wound,  and  the 
cerebro-.spinal  fluid  has  escaped  in  large  quantities. 

The  position  of  the  cord  is  such  that  it  is  not 
readily  re;i,ehed  in  incised  and  punctured  imniuh.  The 
only  spots  at  wliidi  it  is  ea.sy  of  access  are  the  inttn-vals 
between  the  atla.s  and  occiput  and  the  atlas  and  a.xis. 
Many  ca.ses  liave  hei'n  recordcul  of  fafal  wound  of  the 
c(;rd  in  these  iiositiona.     Lower  down  in  the  colunin 
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bhe  medulla  spinalis  may  be  reached  if  the  wound  have 
a  certain  direction.  Thus,  a  case  is  reported  where  a 
pointed  body  entered  the  canal  between  the  ninth  and 
tenth  dorsal  vertebrae,  having  been  introduced  from 
below  upwards. 

Several  examples  of  damage  to  the  cord  by  sword 
or  bayonet  wounds  have  been  piit  on  record,  but  in 
most  of  these  instances  the  wound  was  associated  with 
some  fracture  of  the  protecting  bone. 

Concussion  of  tlie  cord. — After  certain  in- 
juries to  the  back  a  train  of  symptoms,  usually  of  a 
severe  and  complicated  character,  have  been  described, 
which  have  been  assigned  to  a  concussion  or  shaking 
of  the  spinal  cord. 

In  these  injuries  it  is  assumed  that,  as  a  result  of 
a  sudden  shock  transmitted  to  it,  the  cord  undergoes 
certain  molecular  changes,  which  lead  to  a  more  or 
less  severe  disturbance  of  its  function.  The  condition 
has  been  compared  to  concussion  of  the  brain,  al- 
though it  must  be  owned  that  the  symptoms  often 
accredited  to  concussion  of  the  cord  have  a  character 
more  complex  than  that  seen  in  like  lesions  of  the 
more  complex  organ. 

A  great  many  surgeons  are  inclined  to  dispute  the 
existence  of  this  lesion,  or  rather  decline  to  recognise 
the  connection  between  a  certain  train  of  symptoms 
and  a  simple  molecular  disturbance  of  the  cord.  It  is 
very  probable  that  in  many  of  the  reputed  instances  of 
cord-concussion  the  symptoms  (if  we  except  such  as 
are  assumed  and  such  as  depend  upon  changes  in  tlie 
brain)  are  due  to  a  more  distinct  damage  to  the  medulla 
spinalis,  to  hajmorrhages,  to  pressure,  and  to  other 
gross  changes.  Without  entering  into  any  discussion 
upon  the  subject,  it  may  be  sufficient  to  point  out  some 
of  trhe  anatomical  objections  that  appear  to  oppose 
themselves  to  tlie  common  conception  of  concussion  of 
the  cord.    The  spinal  cord  is  swung  or  suspended  in 
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its  bony  canal,  and  is  sepai'ated  from  the  walls  of  that 
canal  on  all  sides  by  a  considerable  interval.  It  is, 
indeed,  only  held  in  position  by  the  nerve  trunks  that 
pass  out  from  it  through  the  intervertebral  foramina, 
and  by  its  connections  with  the  theca.  Above,  it  is 
connected  with  that  part  of  the  brain  that  lies  upon 
the  largest  intracranial  collection  of  the  cerebro-spinal 
fluid  (page  30),  and  it  would  appear  that  the  most 

I  violent  movements  possible  of  the  brain  within  the 
skull  could  be  but  very  feebly  communicated  to  the 
spinal  cord.  The  cord,  moreover,  within  its  theca,  is 
surrounded  on  all  sides  by  a  space  occupied  by  cerebro- 
spinal fluid.  It  is  difficult  to  understand,  therefore, 
how  a  structure  so  protected  can  be  so  violently  dis- 
turljed  by  a  shock  received  upon  the  body  as  to  undergo 
a  grave  and  progressive  loss  of  function.  The  cord  is, 
indeed,  somewhat  in  the  position  of  a  caterpillar  sus- 

.     pended  by  a  thread  in  a  phial  of  water.    It  would 

I  probably  be  difficult  to  permanently  disturb  the  in- 
ternal economy  of  such  an  insect  (even  if  it  had  a 
structure  as  elaborate  as  the  cord)  by  other  than  vio- 
lence that  would  be  com]>arativcly  excessive. 

Contusion  and  crugliiiig^  of  the  cord. — As 
lias  lieen  already  observed,  the  gravity  of  fractures  and 

I  dislocations  of  the  spine  depends  upon  the  extent  of 
the  damage  received  by  the  cord.  In  these  accidents 
it  is  very  usual  for  some  part  of  the  injured  vcrtebra3 
to  be  projected  into  the  sijinai  canal,  so  as  to  press 
upon  or  actually  crusli  the  delicate  nerve  centre  that 
it  contain.s. 

It  is  needless  to  observe  that  tlie  cord  is  extremely 
soft,  and  thus  it  happens  that  it  may  be  entirely  brok(tn 
up  by  violence  witliout  the  mcmbi'ancs  being  percep- 
tibly damaged.  Indeed,  in  fracture-dislocations  it  is 
unusual  for  the  tlieca  to  bo  torn,  and  it  is  possible  for 
the  cord  to  be  fiuile  cru.shed  at  some  one  Sjiot  without 
the  corresponding  pia  mater  being  in  any  way  lacoratctl. 
.1  .;  — 4 
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The  amount  o£  damage  inflicted  upon  the  cord  will 
vary,  of  course,  with  the  magnitude  of  the  accident ; 
but,  other  things  being  equal,  it  will  be  found  to  be 
more  severely  injured  in  fracture-dislocations  of  the 
cervical  and  dorsal  segments  than  in  like  lesions  in  the 
lumbar  spine.  In  the  atlo-axial  region  the  amount  of 
displacement  that  follows  upon  luxation  of  the  two 
bones  from  one  another  is  such  that  the  cord  is,  as  a 
rule,  severely  crushed,  and  death  ensues  instantaneously, 
as  is  seen  in  cases  of  death  by  hanging.  In  the  cerWcal 
and  upper  dorsal  segments  of  the  column  the  vertebral 
bodies  are  small,  the  spine  is  mobile,  tlie  fractures 
met  with  in  the  parts  are  usually  due  to  indirect 
violence,  and  are  associated  with  much  displacement. 
In  the  lower  doi'sal  region,  again,  the  gi'eater  rigidity 
of  the  spine  renders  any  displacement,  when  it  does 
occur,  likely  to  be  considerable.  In  the  lumbar  region, 
on  the  other  hand,  it  must  be  noted  that  the  cord  only 
extends  to  the  lower  border  of  the  fii-st  vertebra.  The 
bodies  of  the  vertebrje,  also,  in  this  district,  are  very 
large  and  cancellous,  and  can  undergo  a  severe  amoimt 
of  crushing  without  a  corresponding  degree  of  dis- 
placement being  produced.  The  part  is  also  well 
protected  by  the  large  intervertebral  discs,  and  by  the 
immense  masses  of  muscle  that  surround  the  spiue  in 
the  loins.  Such  portioii  also  of  tlie  spinal  medulla  as 
extends  into  the  lumljar  region  is  protected  by  the 
many  cords  of  the  cauda  equina,  which,  by  their  loose- 
ness and  com]iarative  toughness,  tend  to  minimise  the 
effects  of  violence. 

The  degree  of  displacement  of  bone  required  lo 
l)roduce  pressure  effects  upon  the  cord  is  often  greater 
than  would  be  supposed.  At  post-mortem  examina- 
tions portions  of  injured  vertebraj  have  been  found 
encroaching  upon  the  spinal  canal  to  a  considerable 
extent  in  cases  where  no  evidences  of  damage  to  the 
cord  existed  dui-ing  life.    Dr.  J.  W.  Ogle  rciiorts  the 
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case  of  a  man  who,  after  an  injury  to  the  neck  from 
a  fall,  presented  no  spinal  symijtoms  until  three  days 
bad  elapsed.  He  ultimately  laecarae  paralysed,  and 
died  thirty-two  days  after  the  accident.  The  autopsy 
revealed  a  dislocation  forwards  of  the  sixth  cervical 
vertebra,  of  such  an  extent  that  the  body  below 
projected  at  least  half  an  inch  into  the  spinal 
canal. 

The  remarkable  manner  in  which  the  cord  will 
accommodate  itself  to  a  slowly  progressing  pressure  is 
often  well  seen  in  the  results  of  chronic  bone  disease 
in  the  column. 

The  symptoms  due  to  injury  to  the  cord  and  to  the 
nerves  contained  in  the  spinal  canal,  will  obviously 
depend  from  the  situation  and  extent  of  the  lesion. 
The  diagnosis  of  the  situation  of  the  lesion  is  compli- 
cated by  the  relation  the  nerves  bear  to  the  vaiious 
vertebra?,  and  by  the  fact  that  the  majority  of  the 
great  trunks  arise  from  the  cord  at  a  spot  above  the 
j;oint  at  which  they  issue  from  the  vertebral  canal. 
The  two  highest  nerves,  the  first  and  second  cervical, 
y)ursue  an  almost  horizontal  course  iji  their  passage 
from  the  cord  to  their  points  of  exit  from  the  canal. 
The  remaining  nerves  take  a  more  and  more  oblique 
direction,  until  at  last  the  lowest  nerve  trunks  run 
nearly  vertically  downwards  as  they  pass  to  tlieir 
respective  intervertebral  foramina. 

Points  of  exit. — The  first  cervical  nerve  leaves  the 
canal  above  the  first  cervical  vertebra.  TIk^  remaining 
cervical  trunks  esca.pe  also  above  tlio  vertebrae  aftcu- 
wliich  tliey  are  named,  tlie  eighth  cervical  ncirve  leaving 
tlie  canal  between  the  last  cervica,!  and  the  first  dorsal 
vcrtcbrfc.  The  dorsal,  lurnljar,  and  saci'al  nerves  liave 
tlicir  points  of  exit  bdntn  tlic  vertebne  after  which  tliey 
are  named.  '|lms,  the  fii-sb  dorsul  nerve-  will  pass 
through  the  Foninien  beUvc-eii  tiio  (ir.st  and  second 
dorsal  vertfibra;,  and  so  on. 
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Points  of  Origin  from  the  Cord. 

The  first  cervical  nerve  arises  from  the  cord  opposite  the 

interval  between  the  atlas  and  occiput. 
The  second  and  third  cervical  nerves  arise  from  the  cord 

opposite  the  axis. 
The  fourth,  fifth,  sixth,  seventh,  and  eighth  cervical  nerves 

arise  from  the  cord  opposite  the  third,  fourth,  fifth,  sixth, 

and  seventh  vertehrte  respectively. 
The  first  four  dorsal  nerves  arise  from  the  cord  opposite  the 

discs  below  the  seventh  cerv-ical  and  the  first,  second,  and 

third  dorsal  vertebrae  respectively. 
The  fifth  and  sixth  dorsal  nerves  arise  from  the  cord  opposite 

the  lower  borders  of  the  fourth  and  fifth  vertebrse. 
The  remaining  six  dorsal  nerves  arise  from  the  cord  opposite 

the  bodies  of  the  sixth,  seventh,  eighth,  ninth,  tenth,  and 

eleventh  vertebrse. 
The  first  three  lumbar  nerves  arise  from  the  cord  opposite  the 

twelfth  dorsal  vertebra. 
The  fourth  lumbar  nerve  arises  from  the  cord  opposite  the  disc 

between  the  twelfth  dorsal  and  first  lumbar  vertebra. 
The  last  lumbar  nerve,  together  with  the  sacral  and  coccygeal 

nerves,  arise  from  the  cord  opposite  the  first  lumbar 

vertebra. 

It  will  be  seen,  therefore,  that  in  taking  note  of 
the  symptoms  due  to  crushing  the  entire  nerve  con- 
tents of  the  vertebral  canal  at  a  certain  spot,  con- 
sideration must  be  taken,  not  only  of  the  etiects  of 
damaging  the  medulla  at  that  point,  but  also  of  the 
result  of  lacerating  nerve  trunks  that  may  issue  there, 
although  their  origins  are  above  the  seat  of  lesion. 
The  cord  is  also  very  often  only  damaged  m  part,  or 
it  may  entirely  escape,  while  one  or  more  nerves  are 
crushed  by  the  fractured  vertebras,  or  by  fragments  of 
bone  separated  by  the  lesion. 

In  fracture-dislocations  the  upper  vertebral  body, 
as  already  stated,  usually  glides  forwards,  with  the 
result  that  the  anterior  and  antero-lateral  parts  of  the 
cord  are  brought  into  violent  contact  with  the  pro- 
tecting border  of  the  vertebrK  below  the  scat  of  lesion, 
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It  is  in  tliese  parts  of  the  cord  that  the  main  motor 
tracts  run,  and  thus  it  happens  that  motion  is  more 
often  lost  in  the  jiarts  below  the  site  of  the  injury 
than  is  sensation.  If  there  be  partial  motor  and 
sensory  paralysis,  the  disturbance  of  the  former 
fimction  is  likely  to  be  in  excess  of  that  of  the  latter. 
In  no  case,  indeed,  does  there  appear  to  have  been  a 
loss  of  sensation  without,  at  the  same  time,  some 
disturbance  in  the  powers  of  movement.  If  the  grey 
matter  of  the  cord  be  not  severely  damaged,  reflex 
movements  appertaining  to  that  segment  of  the  cord 
can  usually  be  induced  in  the  paralysed  parts  by 
proper  stimulation.  If  those  reflex  movements  be 
lost,  it  may  be  inferred  that  the  grey  matter  is  broken 
up,  and  that  the  entire  spinal  medulla  has  been 
crushed  at  the  seat  of  lesion. 

The  ^  higher  up  the  fracture  in  the  column  the 
greater  is  the  tendency  for  the  function  of  respiration 
to  be  interfered  with.  If  the  lesion  be  at  the  upper  end 
of  the  dorsal  spine,  then  not  only  will  all  the 
abdominal  muscles  be  paralysed,  but  also  all  the  inter- 
costals.  A  fracture,  associated  with  injury  to  the 
cord,  when  above  the  fourth  cervical  vertebra,  is,  as  a 
rule,  instantaneously  fatal.  The  phrenic  nerve  comes 
off  mainly  from  the  fourtli  cervical  nerve,  receiving 
contributions  also  from  the  third  and  fifth.  The 
fourth  nerve  issues  just  above  the  fourth  cervical 
vertebra.  If  the  cord  be  damaged  immediately  below 
this  spot,  the  patient  can  bi'eatlie  only  by  means  of 
the  dia[)hragm,  and  if  the  lesion  be  so  high  as  to 
destroy  tlic  main  contribution  to  the  phrenic,  respi- 
ration of  any  kind  bccomos  impossible. 

CJertain  disturbances  of  the  act  of  micturition  are 
frequent  in  cases  of  injury  to  tlie  cord.  The  reflex 
centre  for  this  act  is  loilged  in  the  lumbar  enlai-gc- 
ment.  The  irritation  of  the  vesica,!  wails,  produced 
by  the  increasing  distension  of  the  blatlder,  provides 
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the  needful  sensory  impulse.  This  impulse  is  re- 
flected to  the  nerves  controlling  the  bladder  muscles, 
and  especially  to  the  detrusor  urinse,  and  by  their 
contraction  the  organ  is  emptied.  The  action,  how- 
ever, can  be  to  some  extent  inhibited  by  influences 
passing  down  from  the  brain  to  the  lumbar  centre, 
and  the  tendency  to  a  frequent  discharge  of  urine 
is  resisted  by  contraction  of  the  sphincter.  When, 
therefore,  any  pait  of  the  cord  is  damaged  that  lies 
l)etween  the  lumbar  centre  and  the  brain,  this  inhibi- 
tion can  have  no  efiect.  Immediately  after  the 
accident  the  temporary  suspension  of  reflex  actions 
from  shock  produces  some  retention  of  urine,  and 
after  that  the  bladder  empties  itself  at  fi-equent 
intervals,  the  patient  being  unconscious  of  the  act, 
and  unable  to  influence  it. 

If  the  centre  itself  be  damaged  in  the  lumbar  cord, 
the  patient,  after  a  little  retention,  will  sufler  fi-ora 
absolute  incontinence  ;  and  a  like  result  wiU  follow  if 
the  nerve  connections  between  the  cord  and  bladder 
below  the  spinal  centre  have  been  destroyed.  Tlie 
principal  nerves  connecting  the  medulla  spmalis  with 
the  bladder  are  the  third  and  fourth  sacral. 

The  act  of  defajcation  also  is  apt  to  be  disturbed 
in  a  like  manner.  Here  there  is,  as  in  the  previous 
case  a  reflex  centre  in  the  lumbar  enlargement,  with 
motor  and  sensory  nerves  connecting  it  below  with 
the  rectum  and  its  muscles  ;  and  also  between  this 
centre  and  the  brain  are  tracts,  but  little  known, 
alono-  which  inliibitory  actions  can  extend. 

When  the  centre  itself  is  damaged,  or  tlie  con- 
nection severed  tliat  unites  it  with  the  viscus,  the 
patient  will  sufl-er  from  incontinence  of  t'^^^es  and 
will  be  unable  in  any  way  to  control  the  act.  ^\  lien 
the  cord  is  damaged  at  any  spot  between  the  centie 
and  the  brain,  then  the  act  of  defoca  .on  will  be 
performed  at  regular  intervals,  without  eithei  tho 
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patient  being  conscious  of  the  act  or  being  capable  of 
inhibiting  it. 

In  some  injuries  to  the  cervical  cord  the  patient 
has  suffered  from  severe  vomiting  for  some  time  after 
the  accident,  or  has  exhibited  a  remarkable  alteration 
in  the  action  of  his  heart.  Mr.  Erichsen,  for  example, 
reports  the  case  of  a  man  who,  after  a  severe  blow 
upon  the  cervical  spine,  continued  to  vomit  daily  for 
several  months.  In  the  other  category,  instances 
have  been  recorded  when  the  jjulse  has  sunk  as  low- 
as  48,  or  even  as  36,  and  20,  after  lesions  to  the 
column  in  the  neck. 

These  changes  are  supposed  to  be  due  to  dis- 
turbance of  the  vagus,  and  it  is  further  suggested 
that  the  morbid  iiitluence  is  conveyed  to  the  vagus  by 
the  spinal  accessory  nerve  with  which  it  is  so  freely 
associated. 

It  should  be  remembered  that  the  spinal  accessory 
trunk  has  origin  from  the  cord  as  low  down  as  the 
sixth  or  seventli  cervical  nerves. 

Operations  upon  the  cord.  —  Mr.  Victor 
Horsley  has  cut  down  upon  the  spine  and  removed  a 
tumour  from  the  spinal  cord  with  perfect  success, 
and  with  relief  to  the  symptoms  from  which  the 
patient  was  suffering.  It  would  be  justidable  also  to 
expose  tlic  spinal  canal  in  certain  ca.ses  wlierc  calhis 
in  iin  old  fracture  of  the  spine  is  pressing  upon  tlie 
coi'd  or  wli(;re  a  small  osseous  growth  is  encroachinir 
on  tiie  cauul. 
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 ,  Nerves  of,  296,  299,  383 

 ■,  Parietes  of,  285,  288,  294,  295, 

314,  318 

 ,  Skin  of  the,  288 

 Surface  anatomy  of  the,  285 

•  ,  Wounds  of  the,  295 

"Abdominal  belt,"  289 

 connective  tissue  aud  ab- 
scesses, 294 

Abscess,  Alveolar,  IIG 

 ,  Axillary,  201 

 ,  Cervical,  115 

 ,  Gluteal,  419 

 ,  Hepatic,  351 

 ,  Iliac,  315,  316 

 in  antrum,  95 

 in  mastoid  cells,  77 

 in  testis,  ■105 
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291,  315 

 in  the  scn,lp,  G 

 in  the  temjiornl  fossa,  8 

 ,  Intercostiil,  174 

 ,  Ischio-roctul,  330 

 ,  Lumbar,  319 

 ,  Mammary,  175 

 ,  Mediastinal,  146,  183 

 ;  Orbital,  43 

 ,  Palnmr,  2i;7 

 ,  Parotid,  103 

 ,  Pelvic,  376,  -13.3 

 ,  Perincpliritio,  300 

 ,  Porityplilitic,  3:!9,  '.'AO 

 ,  Plantar,  503 

 ,  Popliteal,  4;;6 

 ,  Post-pliaryiiKoal,  132 

 ,  Prostatic,  3!»l. 

 ,  Pho.ih,  317,  319,  428 

 ,  Kcual,  300 


Abscess,  Tliecal,  270 
Accelerator  uriuEe,  379 
Acetabulum,  'J32 

•  ,  Fractures  of,  370 

Acromio-clavicular  joint,  198 

 ■  ,  Dislocations  of,  199 

 thoracic  artery,  188 

Acromion  process,  Fracture  of, 
201 

Addison's  disease,  364 
Adductor  longus  muscle,  425,  429 
Air  in  veins,  105,  207 
"Alderman's  nerve,''  73 
Alexis  St.  Martin's  case,  327 
Alveolar  abscess,  116 
Ami>utation.   {See  Arm,  Ajnputa- 

tion  of,  etc.) 
Anal  triangle,  377 
Anastomotica  magna,  162,  464 
Aneurism,  Aortic,  104,  365 

 ,  Axillary,  207 

 in  the  neck,  163 

 of  the  iJOsterior  tibial  artery, 

490 

 ,  Popliteal,  468 

Ankle,  497,  500 

 ,  Fascia3  of,  502 

 joint,  498,  509 

 ,  Amputation  at,  ,^26 

 ,  Disease  of,  509 

 ,  Dislocations  at,  510 

 ,  Fraclui-cs  about,  513 

 ,  Surface  anatomy  of,  197 

 ,  Tendons  of,  .502,  .'i05 

Annular  liaamonts  of  a-nidc,  501 

■  of  wrist,  268,  270 

Anteriorcrural  nerve,  423,  4.30,410, 
529 

Antrum  of  Uiglininro,  90,  95 

 ■  of  niasloid,  77 

Anns,  377,  3S(l,  H2 

Aortii,,  Abdominal,  287,  365 

 ,  Tlioracii^  161,  164,  181 

Ai>rl  ic.  orilice,  181 
Aponeuroses.    (Sto  Faaciio.J 
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Appendix  vernufornus,  340 
Aqueous  humour,  59 
Arachnoid,  30,  543 
Arcus  senilis,  49 
Ai-m,  224 

 ,  Amputation  of,  231 

 ,  Fascia  of,  226 

.  ,  Skin  of,  226 

•  ,  Surface  auatomy  of,  224 

Arnold's  nerve,  73 

Ai'teries.    (feVc  Axillary,  etc.,  and 

lilood-vessels.) 
Arteriotomy,  10 

AiMerio-veuous     auenrisms,  41, 

237,  429 
Astragalus,  Fractures  of,  524 

 ,  Dislocations  of,  517 

Atlas,  132 

Atlo-axjal  portion  of  spine,  536 
Auditory  meatus,  External,  69 

■  ,  its  relations,  72 

Aui-icle,  68.    (See  Ear.) 
Am-icles,  Sui)ernnmerary,  68 
Auriculo-ventricular  orifices,  181 
jixilla,  187,  203 

 ,  Suspensory  ligament  of,  204 

Axillary  absces.s,  204 

 artery,  187,  207 

 fascia3,  204 

.  glands,  187,  206 

 nerves,  209 

■  vein,  207 

Axis,  132 
Azygos  veins,  183 

Barbadoes  leg,  432 

Base  of  skull,  Fractirres  of,  24 

Basilic  vein,  233,  235,  236 

Bend  of  elbow,  232 

Bent  arm  after  venesection,  237 

Biceps  teudou  in  arm,  213 

■  in  ham,  407 

Bile  duct,  Kupture  of  the,  353 
Bladder,  386,  414 

 ,  Distension  of,  387 

 ,  Double,  392 

■  ,  Extroversion  of,  301 

 ,  Fasciculated,  392 

 ,  Female,  393 

 ,  Foreign  bodies  in,  393 

 found  in  hernia;,  389 

 ,  JVIale,  386 

 ,  Mucous  membrano  of  the, 

391 

 of  chiM,  393 

 ,  Puncture  of,  above  pubes,  387 

 ,  ,  pur  rectum,  389 

•  ,  relationn  to  the  peritoneum, 

389 


Bladder,  Rupture  of  the,  390 

 ,  Sacculated,  392 

 stabbed  through  buttock,  424 

Blood-vessels  of  abdomen,  288, 
o65 

 of  abdominal  walls,  295 

 of  auditory  meatus,  72 

 of  brain,  38 

■  of  breast,  176 

 of  buttock,  418.  421 

 of  foot,  499,  50-! 

 of  globe,  44-,  49 

 of  hand,  262,  271 

 of  heel,  527 

 of  knee,  464 

 of  leg,  487.  490 

 of  nares,  92 

 of  neck,  163 

 of  orbit,  44 

.  of  palate,  128, 130 

 of  pelvis,  376 

 of  perineum,  380 

 of  pinna,  72 

 of  rectum,  412 

 of  scalp,  10 

 of  Scarpa's  triangle,  426, 

429 

 of  spermatic  cord,  406 

 of  tympanum,  82 

Brachial  artery,  227,  233,  238 

 in  phlebotomy,  237 

 ,  Liaature  of,  227 

.  fnsoia,  226 

 plexus,    140,  150,   280,  2S1, 

423 

Brac'hinlis  anticus,  227 
Brain,  32,  37 

 and  sknU  relations,  32 

 ,  Blood-vessels  of  the,  33 

 ,  Coircussiou  of  the,  37 

 ,  Convolutions  of,  34 

 ,  Cortex  of,  36 

 j  Fissures  of,  34 

 injuries,  31 

.  ,  Membranes  of,  28 

 ,  Motor  centres  of,  36 

 ,  StUci  of,  34 

Branchial  fistulre,  68,  167 
Brasdnr's  operation,  163 
Breirnni,  13 

Brelist,  175.    (S.'c  Mamma.) 

 ,  Abscess  of.  175 

Bronchi,  151,  157,  162 

 ,  Foreign  bodies  in,  157 

Bronchocele,  ^ 
Brunnor's  glands  in  burns,  3..6 
Bryant's  method  of  dividing  tUo 

muscles  of  the  palate,  130 
 triuuglo,  417 
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Buccal  cavity,  118 

 ill  embryo,  127 

Buuions,  505 

Bursa;  about  tlie  elbow,  239 

 about  the  foot,  5U4 

 about  the  ham,  469 

 about  the  shoulder,  20!),  212 

■  over  the  great  trochauter, 

•121 

 over  the  ischial  tuberosity, 

421 

 over  tlie  Imee  joint,  4(j5 

 ,  Patellar,  405 

 ,  Subacromial,  209,  212 

Buttocks,  416 

 ,  Arteries  and  uerves  of  the, 

41^;,  421 

 ,  Fascia  of,  419 

 ,  Fold  of,  417 

 ,  Surface  imatomy  of,  416 

CoBCum,  339,  345 

 ,  Foi-eigu  bodies  in,  339 

 ,  Hernia  of,  339 

 in  intestinal  obstruction,  3i9 

 ,  Poaitiou  of,  339 

Caesarian  section,  370 
Calcaueo-astragaloiJ  joint,  516 

 cuboid  articulation,  519 

 •  -scaphoid  ligament,  498,  519, 

522 

Canal  of  Nnck,  Hernia  in,  309 
Cancrum  oris,  97 
Capsule  of  Tenon,  41 
Cardiac  orifice  of  stomach,  324 
Ciirotid  artery,  77,  133,  135,  138, 
149,  163,  181 

 ,  Aneurism  of,  163 

 destroyed    by  abscess, 

lie 

 ■  ,  Ligature  of,  163 

 •  ,  Wounds  of,  149 

 tubercle,  137,  164 

Castration,  371 
CaJaract,  57 

Ciitheterism  of  Eustachian  tube, 
81 

 of  urethra,  397 

Centre  of  gravity  of  an  adult  body, 

Copliiilhffimatomntn,  7 
(;epbalic  vein,  233,  235,  236 
Ciin.'bral  localisation,  36 
Cereliro-spirinl  fluid,  31,  5(3 
Cervical.    (.SVc  Neck.) 

 synipatlictio,  I'araly.-ia  of,  47 

(Jorvico-dorsal  part  of  Bpiue,  536 
Clinrbiin,  97 
Cbeek,  96,  97 


Choleoystotomy,  353 

Chopart's  oi>eration,  527 

Cboroid,  49 

Ciliary  zone,  53,  54 

Circumcision,  400 

Circnmcorneal  zone,  53 

Cirounifle-^  artery,  external.  Rup- 
ture of,  456 

 ,    internal.    Wound  of, 

456 

■  ,  Posterior,  188,  210 

 nerve,  188,  21i:i 

Cirsoid  aneurism,  10 
Clavicle,  184,  188 

 ,  Dislocations  of,  197,  199 

 ,  Excision  of,  190 

 ,  Fractures  of,  191 

 ,  Movements  of,  195 

■  ,  Ossification  of,  19 1 

 ,  Kelatious  of,  189,  19i 

Cleft  palate,  126 
Cleri;yman's  sore-throat,  152 
Club-foot,  503,  519 
Coccygeus,  373,  374 
Coccygodyiiia,  373 
Cochin  leg,  432 
Cceliao  axis,  288 
Colectomy,  348 
CoUes'  fascia,  381 

 fracture,  274 

Coloboma  iridis,  52 
Colon,  341 

 ,  Ascending,  343 

 ,  Descending,  313 

 ,  Malforuuition  of,  313,  345 

 ,  Operations  on,  316 

 ,  Stricture  of,  312 

 ,  Transverse,  343 

C  dotomy,  316 
Compression  of  brain,  28 

 of  cord,  543,  515 

Concussion  of  brain,  37 

■  ■  of  cord,  544 

Congenital  club-foot,  503 

 exomphidos,  301 

 listido!,  68,  167 

 hernia,  305,  307,  303 

 hydnicele,  306 

■  malforniations  of  anus  and 

rectum,  413 

 ol'  Ijladdcr,  301 

 of  colon,  31.3 

 of  penis,  4.01 

 •  tumour  of  stcrMo-mastoid, 

112 

Con.iunctiva,  65 
Coiitre-coiip,  Knictnro  by,  2't 
Convdlntioii.s    of    brain,  Motor 
centres  on,  30 
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Convolutions  of  brain,  Relations 
of,  32 

 ,  Eelatious  of,  to  skuU,  32 

Covaco-acromial  arch,  211 
Coracoid  process,  Fracture  of,  201 
Cord,  Spinal,  5il 

. — — ,  ,  Concussion  of,  544 

■  ,  ,  Contusion  of,  545 

 ,  ,  Injuries  to  the,  symp- 
toms of,  547 
Cornea,  47 

Coronal  sutui-e,  13,  233 
Corouoid  process,  247 
Corpus  striatum,  34 
Coryza,  87 
Coup  de  fonet,  4S0 
Cowper's  duct,  407 
Cranio-tabes,  14 
Cranium,  Bony  vault  of,  13 
Cremaster  muscle,  405 
Cremasteric  arter'y,  40G 
Cretinism,  159 
Cribriform  plate,  85 
Cricoid  cartilage,  137,  151 
Crico-thyroid  space,  1S7,  156 
Crutch  paralysis,  229 
Cuboid  boue,  498 
Cuneiform  bone.  Inner,  498 

 ,  ,  Dislocation  of  the, 

524 

.  ,  ,  Fracture  of  the,  524 

Curves  of  the  vertebral  column, 
533 

Cut  throat,  148 
Cyphosis,  534 

Dartos,  289,  402 

Deltoid  muscle,  209,  211,  225 

 region,  184,  209 

 tubercle,  184 

Diploic  veius,  11 

Dislocation.  (See  the  several  bones 

and  joints.) 
Dorsal  vein  of  penis,  382 
Dorsalis  pedis  artery,  507 

 scapula3  artery,  188 

Dorso-lumhar  part  of  spine,  536 
Di-op  wrist,  281 
Duodenal  fossa,  335 
Duodeiuun,  335 
Dupuytreu's  contraction,  266 

  fracture,  513 

Dura  mater,  38,  542 

 ,  ITuiifius  iif,  30 

Dysphouia  clericorum,  152 

Ear,  08 

• — ,  BloediiiK  from,  in  fractures 
of  base  of  skull,  25 


Ear,  Blood  supply  of,  72 

 coughing,  73 

 ,  External,  68 

 ,  Frost  bite  of,  73 

 ,  Gangrene  of,  73 

 ,  HsEmatomata  of,  73 

 ,  Nerves  of,  73 

 ,  Polypi  of,  71 

 sneezing,  73 

 ,  Tophi  in,  69 

 ,  Watery  discharge  from,  23, 

24 

 ya'wning,  73 

Elbow,  232,  235 

 ,  Bursse  about,  239 

 ,  Dislocations  of  the,  241 

 ,  Fold  of  the,  232 

■  ,  Fractures  about,  214 

 joint,  238 

 ,  Disease  of,  240 

 ,  Sprains  of,  240,  244 

 ,  Eesectiou  of  the,  248 

 ,  Siuiaoe  anatomy  of  the,  232 

 ,  Veins  about,  235 

Elephantiasis  Arabiun,  402,  407, 
-131 

Emissary  veius  of  skull,  11 
Eucephalocele,  16 
Encysted  hydi-ocele  of  thecord,306 
Enterectomy,  337 
Euteroraphy,  33S 
Euterotomy,  337 

Epiphysis,  Lower,  of  femur  in  ex- 
cision of  knee,  484 

 ,  ,  in  knock-knee,  473 

 of  acromion,  Sepiu-atiou  of, 

201 

 of   clavicle,   Sepai-atiou  of, 

194 

 of  coracoid  process,  201 

■  of  femur.  Separation  of,  414, 

482 

 of  humerus.  Separation  of, 

222,  240 

 of  olecranon,  247 

 of  pelvis,  Scpai-ation  of,  369 

 of  radius,  Sepiu-ation  of,  247, 

277 

 of  tibia,  Separation  of,  484, 

494 

■  of  third  iibaUuix  in  whiCow, 

270 

 of  upper  limb,  284 

F.pipteiio  bone,  18 
Epispadias,  401 
Epislaxis,  92 

Eustacbiiai  catheter,  To  pass.  81 
  tube,  79 

Excision.    (Sec  special  parts.) 
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External  auditory  meatus,  G9 
Extravasation  of  lu-ine,  2S9,  3;2 
Eye-ball,  \1 

 ,  Blood  supply  of  tLe.  53 

 ,  Dangerous  area  of,  50 

 ,  Nerves  of  the,  54 

Eyelids,  63 

Face,  96 

■  ,  Injuries  to,  98 

 ,  Nerves  of,  99 

 ,  Vessels  of,  97 

Facial  nerve,  105 

Fascia,  Abdominal,  2S9,  31't 

 ,  Axillary,  20-t 

•  ,  Bicipital,  237 

 ,  Cervical,  142 

 ,  Clavi-pectoial,  204 

 ,  Iliac,  314 

 lata,  420,  427,  455 

 linnborum,  319,  316 

•  ,  Obturator,  .375 

■  of  aiTa,  226 

 of  buttock,  419 

 of  Colles,  .381 

 of  deltoid  regiou,  209 

 of  foot,  499,  502 

 of  leff,  488 

 of  palm,  264,  266 

 of  scalp,  1,  2,  6,  7 

  of  Scarpa's  trianfcle,  427,  428 

 of  thisfh,  120,  427,  455 

 ,  Orbital,  41 

 ,  Palmar,  266 

 ,  Parotid,  103 

 ,  Pectoral,  201 

 ,  Pelvic,  274 

■  -,  Perineal,  .381 

 ,  Popliteal,  466 

 ,  Prevertebral,  14.5 

 ,  Recto-ve.sifal,  37.") 

 ,  T.:-mpornl,  7 

■  ,  Transversalia,  31t 

Fasriciilated  bladtlor,  392 
Femoral  hernia,  310 

 ves.'iels,  -1.26,  429,  456 

Femur,  Dislocations  of,  445 

•  ,  Fractures  of,  -120,  4H,  4.')7 

Fenestra  ovalis,  76 
 rotunda,  77 

Fcrtcuson's  meliioft  of  dlvidii  tf 
the  muscles  of  the  palate,  129 

Fibuln,  401,  l-Md,  .1.87 

 ,  Fractures  of,  492,  .1.94 

Fissures  of  brain,  Uolaiiuns  of 
.32  ' 

Fissure  of  Rrdando,  34 

 nf  Sylvius,  32,  31. 

Fistula  at  the  navel,  293 


FistvuA  between  the  gall  bladder 

and  gut,  344 

 ,  Congenital,  68,  167 

 ,  Gastric,  327 

 in  ano,  380 

 ,  Laclu'ymal,  67 

 ,  Salivary,  107 

 ,  Vesico-vaginal,  403 

Flat-foot,  503,  521 
Fold,  Gluteal,  417 
Foutanelle,  Sagittal,  IS 

 ,  Temporary  occipital,  17 

Fontanelles,  13 
Foot,  Abscess  of,  503 

 ,  Amputations  of,  526 

 ,  Arcbes  of,  515 

 ,  Blood-vessels  of,  499,  506 

 ,  Chief  joints  of,  516 

 ,  Dislocations  of,  517,  524 

 ,  Pascite  of,  502 

 ,  Fractures  of,  523 

 ,  Integuments  of,  501 

 ;  Lymphatics  of,  5^8 

 ,  Nerves  of,  501 

 ,  Siu-face  anatomy  of,  497 

 ,  Synovial  membranes  of,  523. 

525 

 ,  The,  497,  500,  515 

Foramen  crecum  of  tongue,  124 

 of  Majendio,  32 

 of  Monro,  32 

Fore-arm,  249 

 ,  Amputation  of  the,  255 

 ,  Bones  of  the,  251 

 ,  Fractures  of  the,  2.53 

 ,  Luxations  of  tlic,  241 

 ,  Surface  anatomy  cjf  the,  219 

 ,  Vessels  of  the,  250 

Fos.sa  duodeno-jejuualis,  :I35 

 ,  Ischio-rectal,  377,  379 

 ,  Nasal,  85 

 of  Rosenmliller,  81 

 ,  Subclavicular,  1.S6 

Fracture.  (,S'cc  thesevern.l  bones.) 

 ,  disloda.tiou  of  tho  vertebral 

column,  5.39 

 ,  HelicoVile,  4.58,  494 

Frtpnum  lingual,  121 
Frontal  sinus,  94 
Fungus  of  the  dura  mater,  30 
 of  the  testicle,  105 

Gail  bhiddiir,  .351 

 ■,  Fundus  of,  319 

 ,  Rupture  of  the,  3.53 

 stones,  3  H.,  .3.'i3 

OauKrenc  of  nose,  84 

  of  piruia,  73 

  of  tho  log  and  embolism, 
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Gasserian  ganglion  affected  by 
abscess  spreading  from  xmrotid, 
105 

Gastrocnemius  muscle,  487 

 ,  Euptiire  ot  the,  489 

Gastro-eutevostomy,  331 
Gastrostomy,  323 
Gastrotomy,  328 
Generative  organs.  Female,  407 

.  ,  Male,  400 

Genito-crural  nerve,  405,  430 
Genu-valsfnm,  476 
Gladiolus,  170 
Glaus  penis,  400 
Glaucoma,  50,  61 
Glottis,  151,  152 
GUiteal  abscess,  419 

  aneurisms,  421 

  artery,  418, 421 

 bur^te,  421 

 fascia,  419 

  fold,  417 

 region,  416 

Gluteus  maximus,  4'0 

 ,  Enpture  of,  420 

Goitre,  158 
Groin,  Region  of,  424 
Gullet.  (Suu  (Esophagus.) 
Gums,  120  , 
Gustatory  nerve,  Moore's  method 
of  dividiug  the,  120 

Hoematomata  of  scalp,  6 

 on  septum  nasi,  91 

 on  the  iiinna,  73 

Hffimaturia  after  injury  to  back, 

358 

Haamophy.iis,  179  . ,  c.  en 

Hajmorrhage  from  choroid,  51,  50 

 from  tranum  lingua;,  121 

 from  intercostal  vessels,  174 

 from  tongue,  122 

 from  tonsil,  135 

 in  lithotomy,  383,  385 

 iuto  vitreous,  hi 

 in  tracheotomy,  155,  155 

 ,  meningeal,  29 

Hfcmorrhoidal  vessels  and  nerves, 

oSO,  412 
Hemothorax,  179 
Hamstring  muscles,  154,  4G6 
Hand,  259,  2li2,  263 

.  ,  Amputation  of,  279 

 ,  lilood. vessels  and  lymphatics 

of,  2112,  271 

 ,  Dislocation."?  of.  277,  278 

 ,  Fascia!  ot,  261,  266 

 ,  Surface  iii;i\tcnuy  of,  2.')9 

 ,  Synovial  sheaths  of,  ^69 


Hanging,  Mode  of  death  from, 
546 

Hard  palate,  128 
Hare-lip,  127 
Heart,  180 

 ,  its  relation  to  the  surface, 

180 

 ,  Valves  of,  181 

 ,  Wounds  of,  182 

Heel,  Blood-vessels  of,  527 

 ,  Integuments  of,  527 

Helicoidal  fractures  of  Leriche, 
458,  494 

Heruin,  Congenital,  305,  307,  308 

 ,  Diaphragmatic,  314 

 ,  Direct,  303 

 ,  Encysted,  307 

 ,  Temoi-al,  310 

 ,  Infantile,  307 

 ,  Inguinal,  301,  308 

 iuto  the  fimicular  process, 

307 

 ,  Lumbar,  313 

 ,  Mesenteric,  336 

 ,  Meso-colic,  337 

 ,  Obturator,  312 

 ,  Perineal,  313 

 ,  Pudendal,  313,  407 

 ,  Ears  forms  of,  313 

 ,  Eetro-peritoneal,  336 

 ,  Sciatic,  313 

 ,  Umbilical,  291,  301,  313 

 .  Vaginal,  407 

Herniotomy,  309,  312 
Hip,  Dislocations  of,  445 
 joint,  432 

 ,  Amputation  at  the,  451 

 .  disease,  4.3 l-lo 

 ,  Fractures  about,  441 

 ,  Movements  of,  4;?3 

 ,  Eegion  of  the,  416 

Hippocratic  hand,  265 
Holden's  line,  424 
Hottentot  Venus,  419 
Human  tails.  373 
Humerus,  Dislocations  of,  215 

 ,  Fractures  of,  221.  229.  2U 

 ,  ,  Non-union  nttci-.  230 

Hydatid  cyst  in  the  liver,  351 
Hvdrenccplinlocolc,  16 
Hydrocele,  306,  4(U 

 of  the  neck,  168 

Hydrocephalus,  14,  32 
llyoid  bone,  137,  150 

 ,  Accessory  glnnds  about, 

159 

 ,  Fracture  of.  1>0 

IFypertropliy  of  the  prostate,  395 
Hypopyon,  60 
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HyposiiaJins,  101 
Hj  potheuar  eiuiuence,  259 
Hysterical  bip,  liO 
 kuee,  410 

lohfhyosis  lingiite,  122 
Ileo-ca3cal  iutussusception,  311 

 reifion,  :i5S 

 valve,  341 

 -colic  intussusception,  341 

Ileum.   {Sec  Intestine,  small.) 
Iliac  abscess,  315,  316 

 fascia,  314 

Ilio-psoas  muscle,  314,  "(28 

 tibial  band,  420,  455,  461 

Iiiilirect  hernia,,  303 
Inequality  of  limits  in  length,  458 
lulantile  hernia,  307 
lufeiior  dental  nerve,  Dividing 
the,  101 

 maxilla,  Dislocations  al,  113 

 ,  Excision  of,  111 

 ,  Tractiu-e  of,  110 

 thyroid  veins,  1.37,  148,  155 

Infraoi  bitai  foramen,  100 
In-uiual  canal,  301,  i03 

 hernia,  301,  308 

Innominate  artery,  156, 163, 165, 181 

 bone,  367 

Intercostal  artery,  174 

 spaces,  173,  J83 

Internal  mn,raraary  artery,  174 
Inter^iarietnl  hone,  18 
Intervertebral  discs,  TffA 
Intestine,  Foreign  bodies  in,  339, 
310 

■  ,  Larse,  341 

 ,  Operations  on,  316 

 ,  ,  Stricture  of,  312 

 ,  Resection  of,  348 

 ,  Small,  .331 

•  ,  :  ,  Diverticula  of,  33!. 

 ,  ,  Injury  of,  ?X\ 

 ,  ,  Length  of,  331 

•  ,  ,  Operations  on,  .3.!7 

 ,   ,  Position  of,  332 

1  ntnssusreption,  .341 
liivorsioii  of  the  tosliclo,  404 
Iridertoiny,  52 
Iris,  4!> 
Iritis,  51 

rscbio-roctal  ahsocss,  380 

 fossa,  :'.77,  -M'.) 

Istlimus  of  till!  tbyroi.l,  l.'iO 
•  ,  l^ivisioti  of,  1.50,  1.58 

.Tacrili's  nicer  of  the  eyelid,  63 
Jaws.   f.SV''  Inferior  lind  Sujjurior 
Maxilla,) 


Je.i'uuum.    (Sfip  Intestine,  small.) 
Joints,  surgical  classification  of 
the,  211 

Jugular  vein,  77,  133,  135,  138, 149 

Keloid,  its  frequent  seat,  170 
Kiilnev,  357 

 ,  Abscess  of,  360 

 ,  Hilus  of,  358,  362 

 ,  Horse-shoe,  i361 

 ,  its  relations,  358 

 ,  Movable,  360 

 ,  Operations  on,  361 

 ,  Euptnre  of,  358 

 vessels,  Point  of  origin  of, 

2.88 

JCuec,  Blood  supply  of  the,  461. 

 ,  Bursas  about,  465,  469 

 ,  Dislocations  of  the,  481 

 ,  Fractures  about,  478,  482 

 ,  Integuments  of,  463 

 joint,  471 

 ,   Amjiutation  through, 

486 

 ,  Disease  of,  •173 

•  ,  Excision  of  the,  484 

 ,  Eegion  of,  460 

 ,  Surface  anatomy  of  the,  430 

Knocli-knee,  476 

Labia  majora,  407 
Labyrinth  of  ear,  82 
Laclirymn.l  a.bsccss,  67 

 apparatus,  67 

  gland,  67 

 sac,  67 

Lacuna  magna,  urethra],  399 
La.mlida,,  13 
Lambdoid  suture,  13 
Lamina  cribrosa,  50,  62 

 f usca,  50 

 suprachoroidoa,  50 

Ln.p.arotomy,  ,337 
Laryngotomy,  1,53,  156 
Larynx,  137,  150 

 ,  Excision  of,  152 

 ,  Foreign  boilies  in,  1,57 

 ,  Fi-acturo  of,  151 

 ,  Mucous  ini'nibnino  of,  l.'"2 

Lateral  lithotdiny,  382 
Leg,  181) 

 ,  Amputation  of,  .19,5 

 ,  l''nHciin  of,  tss 

 ,  Fi'actnrcs  of,  •102 

 ,  Ricliisl.a  alfc.'ctin.,'  bones  of, 

495 

 ,  Sliin  of,  188 

 ,  Snrfacio  a.na.toniy  of.  ISii 

 ,  Vessels  of,  'I.S7,  .1.90 
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Lens,  57 

Leuctemio    enlargement  of  the 

spleen,  356 
lievatoi-  ani,  374,  380 
 ,  relation  to  fistiila  in 

ano,  380 

 palati,  139 

 palpebriB,  64 

Ligamentiuii  patella3,  4'il,  473,  480 

 pectinatum  iridis,  69 

lighterman's  bottom,  421 
Lmea  alba,  286,  291 

 semilunaris,  286 

Lingual  artery,  139 
 tonsil,  125 

Liporaata  in  deltoid  region,  203 

 in  neck,  141 

 in  Scarpa's  triangle,  427 

 ■  on  the  buttock,  419 

 rare  on  face,  97 

Lips,  117 

Lisfrauo's  amputation,  528 
Lithotomy,  Lateral,  382 

   ,  in  children,  384 

 ,  ,  Parts  divided  in^  383 

 ,  Median,  384 

 ,   versus  lateral,  385 

■  ,  Suprapubic,  386 

Littre's  operation,  345 
Liver,  349 

 ,  Abscesses  of,  351 

 in  pyaemia,  351 

 ,  Protrusion  of,  350 

 ,  Pus  from,  discharged  by 

bronchi,  351 

 ,  Relations  of,  319 

 ,  Euptures  of,  350 

 ,  Wounds  of,  350 

Lockjaw,  116 

Lordosis  in  hip  disease,  436 
Loretta's  operation,  328,  3  )1 
Lower  limb.  Length  of,  468 

 ,  Lymphatics  of,  431 

 ,  Nei've  supply  of,  529 

Lumbar  colectomy,  348 

 colotomy,  346 

 fascia,  319 

 hernia,  313 

 region,  318 

•  sijine,  534 

^—  _— ,  Injuries  to,  535,  538,  510, 
550 

Lung,  177  . 

 and  secondary  deposits,  1/9 

 ,  Hernia  of,  147,  179 

 iu  neck, 147,  177 

.  ,  Relations  of  to  surface,  1/7 

•  ,  Rupture  of,  179 

 ,  Wounds  of,  179 


Luschka's  tonsil,  81,  132 
Lymjihangioma  cavemosum,  124 
Lymphatic    glands  and  vessals. 
(See  each  region.) 

Macro-glossia,  124 
Malar  bone,  102 

 ,  Fracture  of,  102 

Malleoli,  497  ' 

 ,  Fractures  of,  in  dislocations 

of  the  footj  511 
Mamma.  175 

 ,  Ai-teries  of,  176 

 in  groin,  427 

 ,  Lymphatics  of,  177 

 ,  Nerves  of,  176 

Mammary  abscess,  175 
Manubrium,  170 
Mastication,  Muscles  of,  115 
Mastoid  antnmi,  77 
 cells,  77 

 ,  Perforation  of,  79 

Maxillffl.   (See  Inferior  and  Supe- 
rior.) 

Meatuses  of  nose,  89 

Meatus,  The  auditory,  69 

Meckel's  diverticulum,  33 1 

 ganglion,  100 

Median  lithotomy,  384 

 nerve,  228.  251,  283,  423 

Mediastina,  183 

 ,  Abscess  of,  146, 183 

Medio-tarsal  joint,  498,  519 

.  ,  Amputation  at,  627 

Meibomian  glands,  64 

Melanotic  growths  of  choroid,  51 

Membraua  tympani,  76 

Membranous  m'ethi-a,  398 

Meningeal  artery,  9,  29 

 basniorrbage,  29 

Meninges  of  brain,  28 

 of  spinal  cord,  542 

Meningitis  (spinal)  from  bed- 
sores, 637 

  from  abscess  in  the  ear,  /  2, 

77,  79  _  _^ 

Meningocele,  IC,  83,  88.  3/L_ 

Mesenteric  arteries,  288,  365 

 •  hernia,  336 

 holes,  322 

Mesentery,  322 

 ,  Length  of,  323 

Meso-colic  hernia,  337 

 colon,  343  ,  314 

 nephron,  .'561  .  .  t  t 

Metacnrpo-))bii'i>"g'^'^l    joint  01 
thumb.  Dislocations  nt,  278 

Metatarsal  bone  of  great  too.  Am- 
putation of,  530 
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Metatarsal  bones,  Fractures  of 
the,  524 

Metatarso  -  phalangeal  articula- 
tions, 498 

   joint  of  great  toe,  Dis- 
location at,  525 

Miner's  elbow,  239 

Motor  centres  on  the  cortex,  36 

— —  paralysis  in  injuries  to  cord, 
549, 

Mouth,  117,  118 

Mucous  polyp  of  nose,  91 

Mumps,  106 

Muscie  volitautesi  61 

Musculo-spiral  nerve,  228,281 

Myxoedema,  159 

Nail,  265 

Nares,  Anterior,  85 

 ,  Posterior,  86 

Nasal  hones,  85 

 ,  Fracture  of,  83 

 cavity,  85 

 cavity,  Blood-vessels  of,  92 

 ,  Nerve  supply  of,  93 

 douche,  88 

 fossEC,  85 

 mucous  membrane,  90 

 polypus,  8y,  91 

Neck,  136 

 ,  Abscess  of,  145 

 ,  Fascite  of,  1 1-2 

 ,  Fistulte  of,  167 

 ,  Great  vessels  of,  138,  119, 

163 

 ,  Hydrocele  of,  168 

 ,  Integuments  of,  140 

 ,  Lymphatic  gl.'inds  of,  166 

•  ,  Luns?  in,  147,  177 

■  ,  Middle  lino  of,  137 

 ,  Nerves  of,  139 

- — Ribs  in,  147 

 ,  Side  of,  138 

 ,  Surface  anatomy  of,  133 

 ,  Wounds  of,  148 

Nelaton's  line,  417 
Nephrectomy,  361 
Ni'phro.lithotiimy,  361 
N"j)hi.'oriiijhj',  361 
Nephrotomy,  361 
Nerve  stretching,  423 

 supply  of  lower  limb,  529 

 of  upper  limb,  WO 

Nerves.    (Sr!<'  various  rei^ions.) 

 .  Division  of.    (Sco  various 

trunks.) 

  of  the    spinal   cor<l,  their 

points  of  exit,  51-7 
NeiinilijiJi,  Faniii.1,  12,99 
K  K  1 


Neuralgia  of  scalp,  12 
Nipple,  176 

 in  groin,  427 

Nose,  S3 

 ,  Cartilaginous  part  of,  S-l 

Notch  of  Eivini,  75 

Obturator  hernia,  312 

 nerve,  440,  530 

—  or  thyroid  dislocation,  445, 
•150 

Occipital  bone  at  birth,  16 

 ,  Necrosis  of,  causing 

wasting  of  tongue,  123 
(Edema  of  the  glottis,  152 
OE.sophagostomy,  162 
CEsophagotomy,  162 
CEsophagus,  160 

 ,  Cancer  of,  162 

 ,  Foreign  bodies  in,  161 

 ,  Operations  on,  162 

•  ,  Belations  of,  161 

Olecranon,  234 

 ,  Fractures  of,  247 

Omega  loop  of  colon,  344 
Omental  sac,  321 
Omentum,  Great,  321 
Ophthalmia,  Symx^athetic,  57 
Optic  disc,  58 

 neuritis,  59 

 ■  thalamus,  34 

Ora  seiTata,  58 

Orbicularis  palpebrarum,  04 

Orbit,  40 

 ,  Abscess  of,  13 

 ,  Ai'teries  of,  44 

 ,  Dimensions  of,  40 

 ,  Fascia;  of,  41 

 ,  Fi-acturo  of,  40 

^ — ,  Muscles  of,  41 

 ,  Nerves  of,  45 

 ,  Pidsating  tumours  of,  44 

 ,  Relations  of,  41 

Os  calcis,  Dislocations  of  the,  517 

 ,  Fractures  of  tho,  523 

 epactal,  18 

 incisivum  in  hn.re-lip,  109 

•  innnnlinatuni,  .366.  373 

 magnum.  Dislocation  nf,  278 

Ovary,  408 

Pacinian  bodies  in  the  foot,  502 

 in  tho  band,  263 

Palate,  120 

 ,  Cleft,  126 

•  ,  Hard,  128 

•  ,  Soft,  129 

T'li.lniar.   (.Siw  Hand.) 
I'alniaris  longus  tendon,  2.';7 
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Pancreas,  356 

Paracentesis  of  the  pericardium, 

183 

 of  thorax,  173 

 of  tymjianum,  76 

■  of  ventricles  of  brain,  14 

Paralysis  in  spinal  injm-ies,  545, 
519 

 of  anterior  crural  nerve,  493 

 of  cervical  sympatbetic,  47 

 of  external  popliteal  nerve, 

532 

 of  great  sciatic  nerve,  532 

  of  internal  popliteal  nerve, 

532 

 ■  of  median  nerve,  2*3 

 of  musculo-spiral  nerve,  281 

•  of  obturator  nerve,  530 

■  of  orbital  nerves,  45 

 of  ulnar  nerve,  283 

Parietal  fissures,  18 
Parieto-occipital  tif  sure,  35 
Parotid  abscess,  103 

 fascia,  103 

 gland,  103,  105 

 region,  102 

 tumour,  106 

Po  tella,  460,  478 

 ,  Dislocation  of,  480 

 ,  Fractures  of,  478 

Patellar  ligament,  461,  473,  4S0 
Pelvic  arch,  367 

 cellulitis,  376,  433 

 fascia,  374 

 symphysis,  370 

Pelvis,  366,  373 

 ,  Floor  of,  374 

•  ,  Fractures  of,  369  ^ 

 ,  Mechanism  o*',  366 

 ,  Nerves  of,  413 

 ,  Vessels  of,  376 

Penile  urethra,  398 
Penis,  400,  414 

 ,  Malformations  of,  401 

Perforating  ulcer,  502 
Pericardium,  Tapping  of,  183 
I'ericmniuui,  5 
Perineal  hernia,  313 
Perinepliritic  abscess,  360 
Perineum,  Depth  nf,  379 

 ,  Fascia;  of,  381 

 ,  Male,  377 

  Nerves  of,  413 

 ,  Vessels  of,  380 

Peritoueum,  320 
'  Perityphlitis,  339 
Peroneal  artery,  4S7 

 tubercle,  498 

I'eronous  tertius,  199 


Petit'a  triangle,  287,  318 
Petro-squanious  suture,  77 
Phantom  tumour,  293 
Pharynx,  130 

 ,  Foreign  bodies  in,  13] 

 ,  Mucous  membrane  of,  132 

 ,  Eelations  of,  132 

Photophobia,  56 
Phrenic  nerve,  140,  364 
Pigeon  breast,  169 
Piles,  412 

Pinna,  68.    (Sec  Eai-.) 
Pirogoff's  amputation,  527 
Plantar.  (Sec  Foot.) 
Plautaris   tendon,    Rupture  of, 

489 

Plaques  des  f  umeurs,  122 
Plalysma  myoides,  llO 
Pleura,  178 

 ,  Wounds  of,  178,  179 

Pneumatocele,  79 

Pneumo-thorax,  178 

Politzer's  method  of  inflating  thn 

middle  ear,  80 
Pollock's  method  of  dividing  thii 

muscles  of  the  palate,  129 
Polypus  of  nose,  86,  91 
Popliteal  abscess,  4fi6 

 bm-sa;,  469 

 fascia,  466 

 glands,  463,  469 

 nerves,  4.3,  461,  463,  532 

 space,  461,  465 

 vessels,  461,  467,  487 

Pott's  disease  of  spine,  319 

 fracture,  513 

Profunda  arteries  in  arm,  225 

 femoris,  426,  429 

Prolapsus  nni,  411 
Pronation,  Movement  of,  252 
Pronator  radii  teres,  232 
Prostate,  394,  414 

 ,  Abscess  of,  394 

 ,  Hypertrophy  of,  395 

Prostatic  plexus  of  veins,  39G 
Psoas  abscess,  317,  319 

 muscle,  314,  428 

Pterion,  13 
Ptosis,  45 
Pubic  spine,  286 
Pudendal  hernia,  313,  K17 
Pulmonary  apoplexy,  1/9 

 artery,  181 

Puucta  lacbryuialia,  67 
Pylorus,  32 1 

_,  Resection  of  the,  329 

Radial  artery,  250,  262 

 nerve.  Strength  of  the,  423 


Index. 


Badius,  Dislocations  of  tlie,  212, 

 ,  Fractures  of  the,  247,  251, 

274 
Rauula,  119 
Rectocele,  4fl7 
Recto-vaijiual  fistula,  408 
fiectiim,  408 

■  ,  Attachments  of  the,  411 

 ,  Effects  of  distension  o',  410 

 ,  Foreign  bodies  in,  410 

 of  infant,  409 

 ,  Introduction  of  hand  into, 

410 

 ,  Mucous  membrane  of,  411 

 ,  Serous  membrane  of,  409 

- — ,  Vessels  of,  412 

Rectus  alxlomiuis  muscle,  293 

 femoris,  453 

Resections.  (.See  the  various  parts.) 
Respiration  in  fracture   of  tlie 

spine,  549 
Retina,  58 

Retro-peritoneal  hernin,  336 
Ehinoliths  in  the  nose,  9d 
Rhinoplasty,  10,  226 
Rhinoscopy,  87 
Ribs,  m 

 ,  Cervical,  147 

 ,  Fractures  of,  172 

Rickets,  Effect  of,  on  pelvis,  308 

■  ,  ,  on  the  rilis.  173 

 ,   ,  on  tlie  skull.  14 

 ,  ,  on  tibia,  495 

Eider's  bone,  429 

  sprains,  429 

Rima,  filottiilis,  1.37,  1.52 
Rosenniiiller,  Fossa  of,  81 
Rouge's  operation,  86 

Sacro-noccygeal  joint,  873 

 -iliac  synchondrosis,  .371 

Sacrum,  367 

 ,  Dislocation  of  the,  371 

Sa^-ittal  fontanel le,  18 
Salivary  fistnlic,  107 
Sn,|jh..'nous  opening,  126 

  Vfiiis,  4;',0,  .1.51.,  4ri0 

Sarf-orius  muscle,  ■I2.'>,  IJX,  .|.-,i5 
Scalene  ninscles,  138,  111  ' 
Sr  al|).  Abscess  of,  6 

 ,  Daciiicrnns  area  of,  2 

 ,  Fatty  tissue  in,  2 

 ,  iraimatoma.  of,  7 

 ,  its  mobility,  .§ 

 ,  Nerves  of,  12 

 ,  Neurali<ia  of,  12 

 ,  .SeliMceoiis  tunlou^^  of,  2 

 ,  Sutures  in  wounds  of,  3 


Scalp,  Suppuration  in  the,  6 

 ,  Temporal  region  of,  7 

 ,  Vascularity  of  the,  4 

 ,  Vessels  i.f,  10 

 wounds,  3 

Scaphoid  bone.  Dislocation  of  the, 
524 

Scapula,  186,  200 

 ,  Excision  of,  202 

 ,  Fractures  of,  201 

Scarpa's  triangle,  424 

 ,  Fascia  of,  427 

 ,  Glands  of.  -130 

 ,  Vessels  of,  426,  429 

Sciatic  artery,  418,  421 

 dislocation,  415,  448 

  nerve.  Great,  418,  422,  4'.i3, 

410,  532 
Sciatica,  422 
Sclerotic,  49 

Scrofula,  Sign  of,  in  pinna,  69 
Scrofulous  pharyngitis,  132 
Scrotum,  401 

 and  elephantiasis,  402 

 and  03dema,,  4(12 

 ,  AppUcation  of  leeches  to  (lie. 

402 

 ,  Subcutaneous  tissue  of  tho, 

402 

Semilunar    cartilages    of  knee, 

Dislocation  of  the,  475 
Semimerabrn.nosus  tendon, 462,  460 
Shoulder,  184 

 ,  Bursas  abo\it,  209,  212 

 ,  Dislocations  of  the,  215 

 ,  Fractures  about  the,  221 

  joint,  211 

 ,  Amputation  at  the,  223 

 ,  Disease  of  tho,  213 

 ,  Surr.ace  n.natomy  of.  184 

 lip  pain  from  liver  ailments. 

301,  ' 
Sigaultenn  operation,  370 
Sigmoirl  llexure,  .341 
Sinuses  of  skull,  II,  29,  94 
Skull,  13 

 ,  Aliuormalitios  of,  16 

■  ,  Dcformilies  of,  15,  18 

 ,  I)nveliiipm(ud,  of,  15 

 ,  lOuiissary  veins  of,  10 

 ,  Fnii,'tun!S  of,  1!) 

 ,  Necrosis  of,  .5,  IH 

 of  infant,  15,  19,  21 

 ,  Soft  parts  (;oV('riHg,  1 

 ,  Sutures  of,  13,  27 

 ,  Synostosis  f)f,  21 

■  ,  'riiiekn(5ss  f)f,  ^7 

 ,  Treiihiiiing  the,  9 

 ,  Veiious  tumours  of,  12 
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Soft  palate,  129 

Solar  jilexas,  363 

Soleus,  487 

Spermatic  artery,  406 

  cord,  405 

 plexus  of  veins,  406 

Sphincter  ani,  379,  412 

Spina  bifida,  372 

Spinal  accessory  nerve,  140 

 cord,  537,  541 

 ,  Concussion  of,  544 

 ,  Contusion  and  crush- 
ing of,  545 

 ,  Loss  of  motion  due  to 

injury  of  the,  549 

 ,  of  sensation  due  to 

iujiiry  of  the,  5-19 

 ,  Operations  on,  551 

 ,  Wounds  of,  543 

 injuries  and  defecation,  550 

 and  micturition,  550 

 and  respiration,  549 

 and  vomiting,  551 

 meninges,  5J2 

 meningitis,  543 

 nerves.  Points  of  ongm  of  ,547 

Spine,  533 

  Cm-ves  of,  533 

 ,  fractures  and  dislocations  of, 

536 

 ,  Sprains  of,  534 

 ,  Trephining  the,  541 

Spinous  processes,  Fracture  of, 

5-11 

Splay  foot,  521 
Spleen,  353 

 ,  Capsule  of  the,  355 

 ,  Enlarged,  355 

 ,  Extirpation  of  the,  35b 

 ,  Injuries  to  the,  354 

 ,  Relations  of,  354 

 ,  Eupture  of,  355 

Stenson's  duct,  107  .  ^ 
Sterno-clavicular  joint,  194 

 ,  Disease  of,  lUb 

 ,  Dislocations  of,  197 

  ,  Movements  of,  195 

 mastoid  muscle,   138,  141, 

142, 144 

 xiphoid  joint,  1(0 

Sternum,  170 

 ,  Fractures  of,  1/0 

 ,  Holes  in,  171 

 ,  Separation  of  segments  ol, 

171 

 ,  Trephining  the,  171 

Stomach,  32I' 

 ,  Fisluliu  of,  327 

— ,  Foreign  bodies  in,  327 


Stomach,  Hernia  of,  326 

 ,  Operations  on,  328,  331 

 ,  Eelations  of,  324,  326 

 ,  Vertical,  326 

 ,  Wounds  of  the,  326 

Strabismus,  42,  44 
Subacromial  bursa,  209 
Subarachnoid  space,  30,  543 
Subastragaloid  dislocations  of  the 

foot,  518 
Subclavian  artery,  139 

 vein,  139 

Subclavicirlar  fossa,  186 
Subclavius  muscle,  189 
Sxrbdural  space,  30,  543 
Sublingual  bursa  mucosa,  119 
Subserous  connective  tissue  of 

the  abdomen,  294 
Sulci  of  brain,  Eelations  of,  32 
Superior  maxilla,  108 

 -.  ,  Cleft  of,  126 

 ,  Excision  of  the,  109 

 ,  Fractures  of,  li'8 

 : — ,  Necrosis  of,  108 

 thyroid  artery,  138 

 vena  cava,  181 

Supination,  Movement  of,  252 
Supinator  lougus,  232,  249 
Supraclavicular  nerves,  188 
Supraorbital  foramen,  103 
Suprapubic  lithotomy,  386 
Sustentaculum  tali,  497 

 Fracture  of,  523 

Sutures  of  skull,  13, 17,  19,  27 

 ,  Closure  of,  21 

 ,  Eelations  of,  to  brain, 

 J  ,  to  surface.  13 

,  ,  Separation  of,  27 

Sycosis,  64 
Symblepharon,  66 
Syme's  amputation,  5-0 
Sympathetic  ophthalmia,  57 
Symphysis  of  pel^''^. 
Synostosis  of  skiill,  21 
SVuovial    cavities  of    the  foot, 
'525 

 sheaths  in  the  hand.  269 

Synovitis,  Acute,  in  the  hipjomt, 
■434 

  ,  ill  the  knee,  4,0 

Tnhati^l•e  anatomiquo,  262 
Tagliacozzi's  operation,  2ut) 
Talipes  calcaneus,  520 

 cavus,  603 

 ecpiinus,  519  . 

 and  the  plantar  fascia,  503 

 ,  mixed  forms  of,  521 
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Talipes  valgus,  520 
 varus,  520 

Tiu-sal  bones,  Fractiires  and  dis- 
locations of,  523 

 cartilage,  G3 

 cyst,  60 

Tarsus.   {Sea  Foot.) 
Taxis,  300,  312 
Teetli,  115,  116 
Temporal  abscess,  S 

  fascia,  7 

  fossn,  7 

Temporo-maxillary  arfcionlatiOD, 
X\l 

 ,  Dislocations  at,  113 

Tendo  Achillis,  489,  490,  505 

 ociili,  07 

Tenon's  capsule,  41 
Tenotomy  aud  tlie  peroneal  nerve, 
467 

 of  hamsti-ings,  467 

 of  stei-no-iuastoid,  1-41 

Tensor  palati,  129 
Testicle,  403,  415 

 ,  Descent  of,  305 

 ,  Fungus  of,  405 

 in  the  fcetns,  305 

 ,  Inversion  of,  404 

 ,  Investments  of,  403 

 ,  Tunic  of,  404 

Thecal  abscess,  270 
Tlienar  eminence,  259 
Tliigb,  453 

 ,  Aminitation  of  the,  -l-  O 

 ,  Fasciae  of,  '155 

 ,  Fractures  of,  157 

 ,  Integuments  of,  154 

 ,  Muscles  of,  155 

 ,  Surface  nnii.toray  of,  153 

Tlioraoic  duct,  183,  366 
Thorax,  169 

 ,  Paraccntcais  of,  173 

 ,  Viscera  of,  T77 

 ,  Walls  of,  169 

Thumb,  Ampiit'itlon  of  the,  280 

 ,  Dislocation  of,  278 

Thymus,  155 
Thyroid  Ijody,  137,  157 

 ,  AccesKory  glands  of,  159 

 ,  DevolopnifMit  of,  159 

 ,  Excision  of,  159 

  in  tracheotomy,  156 

 Cfirtiliigo,  137,  151 

Thyroidoa  iiaa  artery,  15,5,  160 
Tibia  ami  flliiila,  FrantMro'i  of,  492 
-  -,  l''riu;r,iir()M  of,        492,  49!. 
'  in  rickets,  495 

 .  Siiiift  of,  its  stroiiglli,  492 

Tihi.'il  vessels,  487,  490,  ■199,  507 

I,  \.  -  A 


Tibialis  anticus  muscle,  4S7 
Tougne,  121 

 ■,  Accessory  glands  about,  121, 

159 

 ,  Dermoid  cyst  of,  124 

 •,  Blood  siipijly  of,  122 

 ,  Epithelium  of,  122 

 ,  Excision  of,  125 

 ,  Mucous  cysts  of,  122 

 ,  Nerve  supply  of,  123 

 tie,  121 

Tonsil,  133 

 ,  Bleeding  from,  135 

 ,  Foreign  body  iu,  135 

 ,  Hypertrophy  of,  134 

 ,   ,  and  deafness,  131 

 ,  Lingual,  1:^5 

 ,  Luschka's,  81,  132 

 ,  Pharyngeal,  81,  132 

Torticollis,  142 

Trachea,  137,  150, 153,  179 

 ,  Foreign  bodies  in,  157,  179 

Tracheotomy,  153 

Transverse  cervical  artery,  139 

 colon,  313 

 process  of  the  atlas,  136 

 •  of  cervical  vertebra,  136 

Trapezium,  262 

Trephining,  9,  541 

Triangular     ligament     of  the 

urethra,  374,  3S2 
Trigone,  390 
Trismus,  116 
Tubera  iscbii,  337,  417 
Tunica  abdominal  is,  2S9 

 albuginea,  401 

 vaginalis,  305,  101. 

Tymiiauum,  76 

Ulna,  Dislocation  of  the,  213 

 ,  Fractures  of  the,  253,  255 

Ulnar  artery,  25't 

 nerve,  226,  238,  28:],  4.23 

 vein  in  vencsectiim,  237 

Uml)ilical  fistula,  293 

 heriiia,  291,  301,  313 

Umbilicus,  Fibrous  ring  of,  2!)1 

 ,  Position  of,  2-!.) 

 ,  Vessels  of,  29:J 

Umbo  of  meuibraiia  tyiii|)ani,  76 
UriicliuH,  292 
Ui'eter.-i,  3iii 

 anil,  ri^gurgil.'ili. Ill  uf  uriiic, 

392 

 ,  Distciinioii  of,  3'!2 

 .  Rupture  of,  363 

Urotlira,  Female,  101),  4;4 
— Male,  .361,  39(1,  11  !• 
 ,  ■,  Curve  of,  393 
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Uretlii-a,  Membranous,  398 

 ,  Mucous  membrane  of,  399 

 ,  NaiTowest  parts  of,  399 

 ,  Penile,  398 

 ,  Prostatic,  398 

 ,  Rupture  of  the,  400 

Urethral  triangle,  377,  380 
Uterus,  408 

Vagina,  407 

Vaginal  cystocele,  407 

Valsalva's  method  of  inflatiug  the 

middle  ear,  80 
Varicocele,  406 
Varicose  veins,  405,  490 
Vas  deferens,  403 
Veins.    (See  various  parts.) 

 ,  Ail-  in,  165,  207 

 ,  Emissary,  of  skull,  10 

Venesection  at  the  elbow,  236 

 in  the  foot,  508 

 on  the  arm,  236 

Venous  tu.mours  of  skull,  12 
Vermiform  appendix,  310 
Vertebra,  Caries  of,  319 
 prominens,  136 


Vertebral  artery,  164,  165 

 column,  497 

Vesico-vaginal  fistula,  408 
Vitello-intestinal  duct,  293,  3^14 
Vitreous  humour,  59,  61 
Volvulus  of  the  sigmoid  flexure, 

344 
Vulva,  407 

Wardrop's  operation,  163 
Weaver's  bottom,  421 
Wharton's  duct,  119 
WTiite  line  at  anus,  412 

.  •  in  the  pelvic  fascia,  374 

Whitlow,  270 
Wormian  bones,  18 
Wrist,  257 

 joint,  259,  272 

 ,  Amputations  at,  229 

~  ,  Dislocations  at,  277 

 ,  Fractures  about,  274 

 ,  Movements  at,  273 

 ,  Surface  anatomy  of  the,  257 

Wry  neck,  142 

Zygoma,  Fracture  of,  9 
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student,  no  matter  what  may  lie  his  age,  will  find  in  this  compact  treatise  a  valuable 
presentation  of  a  vastly'  important  subject.  We  know  of  no  better  or  more  compre- 
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Morris,  M.B.,  F.R.C.S.,  Surgeon  to,  and  Lecturer  on  Surgery  at, 

Middlesex  Hospital.    With  6  chromo  plates.  9s. 
"  Mr.  Morris  writes  clearly  and  forcibly,  and  handles  his  subject  very  Ihorouyhly,  so 
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tre.its  and  shouhl  readily  lake  its  place  as  a  reliable  .uul  comp.icl  guide  to  ihe  sureerv 
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Each  department  of  practice  is  fully  and  concisely  treated, 
and  such  allusions  to  recent  pathological  and  clinical  work 
as  bear  directly  upon  Treatment  enter  into  the  consideration  of 
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